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Introducing another Sony only. The MDR senes open-air 
headphones. The smallest, lightest stereo headphones avail¬ 
able today. Or tomorrow. 

With our lightest at 40 grams, you will barely know you're 
weanng them. Yet the sound is 
dynamite. 

Through a remarkable new audio 
breakthrough, our engineers have 
succeeded in reducing big-head- 
phone technology down to the size 
of your listening channels. 

The MDR series headphones' 
airy spaciousness delivers absolute 
clanty through an ultra-small dnver 

unit that produces more than three times the energy of con¬ 
ventional circuits. And a new high-compliance diaphragm 
accurately reproduces the 20 to 20,000Hz bandwidth and 
improves low-range response. 

That means you can listen to the 
heaviest of music for hours. Lightly. 
And know that you're hearing 
every nuance of the original 
recording from deep bass to the 
highest treble. 

Listen to our new MDR series 
headphones. stereo headphones 

They're light. 
And heavy. 

STEREO HEADPHONES 

MDR 
AP3528 
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AUSTRALIA’S HIGHEST SELLING ELECTRONICS MAGAZINE 

This new electronic slide cross-fader 
provides smooth dissolves from one 
projector to another; initiates slide 
changing automatically and 
synchronises slide changes to a 
taped commentary. Details on p44. 

Tired of clogged sand in your old 
sandglass eggtimer? This electronic 
version is the answer (see p62). 

COMING NEXT MONTH! - Find out 
what's coming by turning to page 
75. 

On the cover 
Electronics and Polaroid know-how 
have combined to produce two 
new colour cameras that are 
virtually foolproof. All the user has 
to do is aim and press the button 
(details on page 12). On a similar 
theme, our new cross-fader and 
auto-advance unit will enable you to 
put on really professional slide 
shows. We tell you how to build it 
on page 44. 

FEATURES 
POLAROID’S NEW ELECTRONIC CAMERAS Just aim and shoot 12 
CAR DESIGN: THE ELECTRONIC REVOLUTION The computer takes over 16 
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LYREBIRD ELECTRONIC PIANO PT. 2 The touch-sensing circuitry 54 
LED SANDGLASS ELECTRONIC EGGTIMER It even sounds a buzzer 62 
AUDIBLE TURN SIGNAL INDICATOR Simple project for your car 68 
HOW TO MAKE SCOTCHCAL PANELS And give projects a touch of class 76 

MICROCOMPUTERS 
SUPER-80 PROGRAM COMPETITION Write a program, win a printer 93 
COLUMN 80 Software programmable keys on the System-80. 122 
MICROCOMPUTER NEWS & PRODUCTS 128 

AMATEUR RADIO, CB SCENE, DX 
AMATEUR RADIO A new world for the disabled 98 
CB SCENE CB problems: we talk with the Qld police 102 
SHORTWAVE SCENE Radio Sweden broadcasts in seven languages 104 

COLUMNS 
THE OFFICIAL LINE Work under way to restore transmitting station 9 
FORUM Digital recording sparks off a resistance movement 26 
THE SERVICEMAN Servicing problems from the “Apple Isle”. 80 
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Him it off 
at the gate 

andturnonto 
a new world of 
power switching 

Meet the 6.5A BTW58, the first in a range 
of unique power switches that use the new 
Philips gate-turn-off (GTO) technology. Like 
the thyristor and ASCR it can be turned ON at 
the gate. Unlike them it can be turned OFF at 
the gate as well. This means that when you 
use the BTW58you get the fast easy-to-drive 
features of a bipolartransistor, with the added 
advantage that it can be directly driven by an 
1C. AND the usual high blocking voltage and 
high overcurrent capability of a thyristor. 

It means thatyou open the doortoawhole 
new world, of fast power switching. A world 
where you can forget about commutation 
circuits, where a simple fuse gives you full 
device protection, where pate currents are 
low and where switching times are a fraction 
of a microsecond.a world where adynamic 
dV/dT capability of 1000 V/ps is commonplace 
and where device ruggedness isn’t limited by 
SOAR curves. 

PHILIPS Electronic 
Components 
and Materials 

Send for full data on this unique device, the 
first in the Philips range of GTO power switches. 

For more information phone: 
Sydney 427 0888 Melbourne 544 2444 Brisbane 44 0191 
Adelaide 45 0211 Perth 277 4199 or write to Philips Electronic 
Components and Materials P.O.Box 50, Lane Cove. N.S.W. 2066. 

Or contact our distributors VSI, Soanar or Sycom. 

BTW58-1500R BTW58-1300R BTW58-1000R 
Max. repetitive peak 
off-stage voltage 1500 1300 1000 V 

Max. working peak 
on-state current 6.5 6.5 6.5 A 

Max. non-repetitive peak 
on-state current 50 50 50 A 

Max. controllable anode 0 

current 25 25 25 A 

Typical turn-off time at 
a gain of 5 0.5 0.5 0.5 ps 

Min. trigger requirements: 
Voltage 1.5 1.5 1.5 V 
Current 120 120 300 mA 
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The Cashless Society is coming .. . 
Ready or Not! 

Just recently, the writer attended a seminar where the topic of discussion was 'The 
Cashless Society". This was defined as a society which would have little use for legal 
tender, such as notes and coins and cheques, and where money can be transferred 
from one account to another at the touch of a button on a computer terminal. 

As could be expected, one recent development which was discussed was that of 
electronic tellers and their acceptance by the public and bank staffs. 

Another related topic was the introduction of bar-code readers and point-of-sale 
terminals in department stores and the eventual use of the Universal Product Code. It 
was surprising to find that most people present did not realise or believe that this 
development was imminent. My reaction is that they must be walking around with 
their eyes closed. Witness the large number of department stores and supermarkets 
who already have these point-of-scale terminals. 

And just look at the very large number of items on supermarket shelves which are 
already marked with the UPC panel! 

But if I was surprised at the number of people who did not realise that the 
introduction of UPC is not far off, I was staggered at the number who thought that 
the concept of the Cashless Society was just "pie in the sky". And this reaction was 
most strongly held by a represenative of one of the major banks. He expressed 
opinion to the effect that "the introduction of computers and Bankcard has been 
hard enough to swallow for the time being, so no one can seriously propose any 
more radical developments". 

Talk about living in the Land of Nod. The fact is that the Cashless Society is a lot 
closer than most people think. Australians' acceptance of Bankcard and other plastic 
money may have been tentative at first but is now very enthusiastic. They love it! 
What prevents even greater use of credit cards for cash and cheques is the attitude of 
supermarkets, insurance companies, utilities and the banks themselves. But that is 
changing. 

As soon as these bodies determine that the benefits of electronic funds transfer 
outweigh the considerable costs (and risks) of collecting cash and processing 
cheques, they will make the change. And introduction of the Universal Product Code 
is a force in favour of this change. 

Already the NSW Government Insurance Office has announced that it will accept 
payments by Bankcard. Others are sure to follow. 

Before too long dear readers, the only reason for carrying a substantial amount of 
cash will be to hand over to muggers! 

Leo Simpson 

Registered by Australia Post — publication No. 
NBP0240. 

Printed by Magazine Printers Pty Ltd, of Regent 
Street, Sydney and Masterprint Pty Ltd of Dubbo, 
NSW, for Magazine Promotions, of Regent St, 
Sydney. 
Editorial Office 
57 Regent St, Sydney 2008. 
Phone (02) 699 3622 Telex 25027. 
Postal Address: PO Box 163, Chippendale, 
2008. 
Advertising Offices 
Sydney — 57 Regent St, Sydney 2008. 
Phone (02) 699 3622 Telex 25027. 
Representative. Narciso (Chit) Pimentel. 
Melbourne - 392 Little Collins St. Melbourne 
3000. Phone (03) 602 3033. 
Representative: Mark Christian. 

Adelaide — Charles F. Brown & Associates Ltd, 
254 Melbourne St, North Adelaide 5006. 
Representative: Sandy Shaw (08) 267 4433. 
Perth — 454 Murray Street, Perth 6000. 
Representative: Ashley Croft (09) 21 8217. 
Subscriptions 
Subscription Dept, John Fairfax & Sons Ltd. GPO 
Box 506, Sydney 2001 
Enquiries: Phone (02) 20944, ext 2589. 
Circulation Office 
21 Morley Ave, Rosebery, Sydney 2018. 
Phone (02) 663 3911. 
Distribution 
Distributed in NSW by Magazine Promotions, 57 
Regent St, Sydney; in Victoria by Magazine Promo¬ 
tions, 392 Little Collins Street, Melbourne; in South 
Australia by Magazine Promotions, 101-105 
Weymouth St, Adelaide; in Western Australia by 

Magazine Promotions, 454 Murray Street. Perth; in 

Queensland by Gordon and Gotch (A’asia) Ltd; in 
Tasmania by Ingle Distributors, 93 Macquarie St, 
Hobart; in New Zealand by Gordon and Gotch (NZ) 
Ltd, Adelaide Rd. Wellington. 

Copyright. All rights reserved. 
Devices or arrangements shown in this magazine 
may embody patents. Information is furnished 
without responsibility for its ultimate use, or for 
failure of equipment to operate as expected, or for 
any damage, loss or injury which may be sustain¬ 
ed. Material intended for publication is submitted 
at the sender’s risk and, while care will be taken, 
responsibility for any possible loss will not be ac¬ 
cepted by “Electronics Australia”. 
* Recommended and maximum price only. 

ELECTRONICS Australia, November, 1981 3 



News Highlights 

Tropical rainfall may washout satellite 
communications says Defence Department 

Engineers of the Defence Science and 
Technology Organisation of the 
Australian Department of Defence are 
undertaking extensive research into the 
effects of tropical rainfall on superhigh 
frequency (SHF) satellite com¬ 
munications in the 7GHz band. The 
pioneering research is expected to 
improve the capacity of satellite 
transmission equipment and lead to the 
development of high quality, high 
capacity defence communications 
satellite systems for tropical areas. 

Superhigh frequency microwave 
signals passing through rain are severely 
attenuated as the rain both absorbs and 
scatters the transmitted signal. The rain 
itself also increases the electronic 
background noise picked up by a 
receiving antenna. 

Increasing the power of the 
transmitted signal during rain is the 
traditional answer to the problem, but 
this is wasteful of the satellite's limited 
power output. If an understanding of the 
effects of rain results in a saving of only 
3dB in signal power, the traffic carrying 
capacity of a satellite communications 
system could be doubled. 

Data on attenuation of microwave 
signals by rain is available from countries 
with moderate rainfall, but the 
Advanced Engineering Laboratory is the 
first body to seek long-term data on the 
effects of the much heavier and more 
concentrated rainfall in the tropics. In 
some parts of northern Queensland, 
rainfall rates can be as high as 30cm per 
hour, and the effect on signals in the 
7GHz band has been found to be 
significantly different from those 
reported elsewhere. 

Specially engineered equipment has 
been developed to withstand the 
corrosive effects of 10 years exposure to 
tropical weather. Three sensitive 
radiometers are used to monitor the 
signals in the centre of the band being 
studied. Information from the 
radiometers at Innisfail is fed to a 
microcomputer which records the data 
on magnetic disks and checks the 
performance of the equipment at the 
same time. Disks are then despatched to 
Salisbury for further analysis, producing a 
range of statistics on signal attenuation 
which are vital to the operation of 
satellite links in tropical areas. 

Talking machines could 
say too much 

"You are overweight" is an 
embarassing thing to hear at any time, 
but what if the opinion was offered by a 
set of scales in the local department 
store in the middle of a crowd of curious 
shoppers? 

Talking scales are just one possibility 
opened up by National Semiconductor's 
DT1050 "Digitalker" board, an electronic 
speech synthesis system which produces 
natural-sounding high quality speech by 
compressing and digitising human 
speech waveforms. The technique 
makes low cost solid-state speech 
available for a host of products where 
information is conveyed to a user, a 
bystander or a casual passerby. 

National Semiconductor has recently 
expanded the possibilities by the release 
of two new speech synthesis memories 
that add 131 new words to the 
Digitalker's vocabulary, giving a total of 
274 discrete words. Words like "secure", 
"switch", "first", "floor" and "button" are 
now available for a vast array of 
commercial and industrial applications. 

A complete kit, the DT1056, is 
available with the speech processor chip 
and the 65K bit speech ROMs. The 
DT1057 kit consists of the speech ROMs 
only and is easily interfaced to the 
original Digitalker kit released last year, 
providing access to all 274 words. 

Customers can assemble their own 
phrases and sentences from the 
selection of words available. The kits will 
work with either mechanical switches or 
with a microprocessor system, and 
require only a simple amplifier and 
speaker for speech output. 

Talking machines may soon be com¬ 
monplace, with electronic speech syn¬ 
thesis finding applications in everything 
from watches to toys. Designing 
machines which can listen to human 
speech and understand it has been a 
much more difficult task however. 

Reports from the United States indicate 
that speech recognition circuits are im¬ 
proving in accuracy and dropping in 
price. Until recently a good speech 
recognition system was priced at around 
$10,000. Units now coming onto the 
market in the US cost closer to $5000, 

continued on p5 
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Australian Army field trials for new 
solar-powered battery charger 

Australian Army radio operators 
may find their load much lighter 
following the successful development 
of a solar battery charger. 

The defence Research Centre at 
Salisbury in South Australia conceived 
the development of the charger after 
the Special Air Service Regiment had 
asked for a means of relieving soldiers 
of the need to carry spare dry bat¬ 
teries on long-range patrols. 

Five aluminium panels, each con¬ 
taining 18 silicon solar cells, make up 

the prototype charger. Each panel 
measures 12.5 x 25 x 0.4cm, and the 
five fold up like a map into their can¬ 
vas backing. The complete kit weighs 
less than a kilogram and can fully 
charge the standard Army transmit¬ 
ter/receiver battery in four hours. 

Philips Industries Ltd of Hendon, 
South Australia developed the 
charger, and with the assistance of 
the Defence Industry Development 
Branch is currently developing a final 
product which will be even smaller 
and lighter than the prototype. 

Robots are coming re; 
A move by the British Science and 

Engineering Research Council (SERC) to 
support robot research in Britain is gain¬ 
ing momentum after its initiation last 
year. The purpose of the SERC program 
is to support studies so that the country 
"Can take advantage of the intelligent 
robot as it emerges in the mid-'80s". 

At present most of the "robots" in use 
are re-programmable manipulator arms, 
repeating the same task over and over. 
They generally have no visual or tactile 
sensors or means of independent move¬ 
ment, let alone intelligence. 

A dozen projects have been approved 
by SERC in recent months and over $4 
million allocated to teams which in each 
case are joint efforts between a 
university and a company interested in 
building or using robots. Research has 
been concentrated in five main areas; 
sensory systems, mechanical systems 
(manipulators), control, safety and 
diagnostic and error recovery 
procedures. The question of 
standardisation of parts and connection 
formats is also receiving attention. 

The overall aim is to to produce robots 
which are flexible, reliable and accurate, 
and in particular able to cope with unex¬ 
pected situations. At the moment a 
robot presented with the wrong part 
may try blindly to assemble the finished 
product in any case. SERC researchers 
look forward to the time when the in¬ 
telligent machine will trundle off to the 

Talking machines . 
and some companies are predicting that 
prices will drop to $500 by as early as 
next year. 

One United States company, Intrastate, 
plans to introduce the first single-chip 
speech recognition device later this year. 
Although it will only understand eight 
words spoken one at a time, it should br¬ 
ing the cost of speech recognition cir¬ 
cuitry down to about $10. 

dy or not 
foreman (or head computer?) and re¬ 
quest the correct part. 

Closer to home, the CSIRO's Integrated 
Engineering Manufacture group has set 
up a project to study progress in robot 
manufacture and to undertake research 
and development as an aid to Australian 
industry. 

As reported in the Pacific Computer 
Weekly, Dr Alex Holzer of the CSIRO 
told a recent meeting of the Australian 
Robot Association that the world trend 
towards industrial use of robots meant 
that Australian industry would soon be 
forced to invest heavily in robotics 
development. Because 75% of Australian 
manufacturing was based on small-batch 
production — 50 or fewer items — in¬ 
dustry acceptance of robots will depend 
heavily on the development of flexible, 
re-programmable machines. 
Australian manufacturing industry is 

ignoring robots in the same way as US 
manufacturers had until recently. The 
United States is now spending millions of 
dollars each year in an effort to match 
developments in Japan. In Japan, an 
estimated 150 companies are involved in 
the manufacture of industrial robots. 

The CSIRO's research project is aimed 
at developing advanced automated 
systems by which production could be 
varied simply by changing software. In¬ 
itial funding to set up an experimental 
production line will be provided by the 
CSIRO. 

.. from p4 
Chips that can understand full phrases 

may be available by 1985, and by the 
end of the decade we may have televi¬ 
sion sets that turn on when spoken to, 
home appliances that respond to verbal 
commands and typewriters that take dic¬ 
tation. The only question is - will we 
have to learn to speak with an American 
accent so that our machines will unders¬ 
tand us? 

VHD video disc system 
release delayed 

The consortium of four companies 
developing the Video High Density 
video disc system has announced a six 
month delay in the launch of the product 
due to difficulties in mass producing the 
discs required. As a result the VHD 
system is likely to fall even further 
behind the alternative RCA and Philips 
formats, which are already on sale in the 
United States. 

Officials of Victor Co of Japan, Mat¬ 
sushita Electric Industrial Co, General 
Electric Co and Thorn EMI announced 
recently that they would postpone in¬ 
troduction of the VHD system until at 
least April, 1982, in Japan and June in the 
US. Apart from the consortium, 11 
Japanese companies have bought pro¬ 
duction rights to the VHD system, and 
many have invested in production equip¬ 
ment. Some may have already begun 
production of the players, which are 
useless without discs to play. 

STC-Cannon 
has Hitachi products 

Mr Hiroshi Goto, Manager of Hitachi 
Semiconductors Australia, has announc¬ 
ed the appointment of STC-Cannon 
Components Pty Ltd as a distributor for 
Hitachi semiconductors in Australia. 

A full range of Hitachi's 6800 micro¬ 
processors and peripheral chips will be 
available "off the shelf' at all STC- 
Cannon sales offices. 

Brian Maloney, director of marketing of 
STC-Cannon Components, stated that 
the Hitachi products would be a very 
significant addition to the already exten¬ 
sive range of semiconductors handled by 
the company. 

Head office for STC-Cannon Com- 
onents is at 248 Wickham Rd, Moorab- 
in, Vic 3189. There are also sales offices 

in NSW, 605 Gardeners Rd, Mascot, 
2020, and South Australia, 66 IHumphries 
Terrace, Kilkenny, 5009. 
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NEWS HIGHLIGHTS 

Dick Smith introduces the first Australian 
“Shop by Computer” service and Leo Simpson gets a demo! 

DICK: THIS FANTASTIC DISK 
DOES IT. 
LEO: THAT’S INCREDIBLE! 

DICK: AW C’MON LEO. HOW 
ABOUT 1000 RESISTORS AT 5c 
EACH? 

TWO NANOSECONDS LATER 
(OR THEREABOUTS) THE 
GOODS ARRIVE. 

Dick Smith has come up with yet 
another first. Australia's first "Shop by 
Computer" service is now open to 
anyone with a disk-based System-80 or 
Tandy-TRS-80 Computer with RS-232 
port and a modem. With a disk program 
that Dick Smith has made available at a 
nominal cost of $5, you can type your 
order into your system, pick up the 
phone and at the touch of a key, your 
order is fed through to the Dick Smith 
Electronics computer and acknowledged 
immediately. You also learn of the latest 
specials on offer and your order is 
debited to your credit card account. 

Because the disk program lets you type 

your order before you pick up the 
hone, you can use the computer 
uying service from anywhere in 

Australia for just the cost of a local 
hone call. And your order will normally 
e despatched within four hours 

together with a full printout of your 
order details. Dick Smith is very 
enthusiastic about the system and 
predicts that thousands of his customers 
will soon be using it. And Dick has stated 
that anyone purchasing a modem from 
Dick Smith Electronics during the month 
of November will receive the "Dick 
Smith Ordering System" program disk 
(cat. X-3764) free just by mentioning this 
article in "Electronics Australia". 

HEY WHAT’S THIS DICK? 
YOU’VE CHARGED ME THE 
FULL PRICE! 

You can be a part of the David Lewis Expedition to 

the Antarctic! You can become an Associate Technical 
Member of the Expedition. 

As announced last month in these pages, Dr David Lewis 
of the Oceanic Research Foundation is to lead an historic 
expedition to the Antarctic. Our parent company, John 
Fairfax & Sons Ltd, and Dick Smith Electronics are sponsors 
and we will keep you posted on the progress of the 
expedition. You too can lend your support and become an 
Associate Technical Member of the expedition. You will be 
invited to the departure on December 15 and you will 
receive a commemorative envelope franked in the 
Antarctic, addressed to you as an Associate Technical 
Member. 

Would you like to give your support to this exciting 
expedition by making a donation? Send no money now. 
Just fill in the coupon below (or a copy) and send it with a 

stamped, addressed envelope to the Oceanic Research 
Foundation Ltd, Dangar Island, NSW, 2253. 

To Dr David Lewis c/- Oceanic Research Foundation 
* Ltd, Danger Island, NSW 2253. I wish to become an 
Associate Technical Member of your Antarctic 
Expedition. Please send me details: 

NAME 

ADDRESS 

POSTCODE.STATE 
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ELECTRET INSERT 

ONLY $1.49 
SAVE NEARLY 40% 

Electret inserts back on special!! 
For those who missed out in 
July. These are normally $2.45 
each. Grab them now!!! 

Audio Adaptor Sellout. 
|We honestly think that some of our 
I audio adaptors are so USELESS that 
I we can't even imagine a use for them! 
■ They are very high quality solid metal 
1 types. If you want 'em — grab 'em! 
I May be your imagination is better than 
lours!! 

DESCRIPTION 

|6.5mm plug to 3.5mm plug 
(or vice-versa) 

I RCA socket to screw on microphone 
(or vice-versa) 

16.5mm socket to screw on microphone 
(or vice versa) 

|6.5mm plug to 6.5mm plug 
(incredible but true) 

|6.5mm plug to RCA plug 
■ 6.5mm socket to 6.5mm socket 

(unbelievable!) 
|6.5mm socket to 3.5mm socket 
|RCA socket to RCA socket 

(could be handy) 
|3.5mm plug to 3.5mm plug 
I (an ABSOLUTE must) 
|3.5mm plug to RCA plug 
|3.5mm socket to 3.5mm socket 
■ RCA plug to RCA plug 
■3.5mm socket to 2.5mm plug 
■3.5mm socket to screw mic connector 
|No need to rush in folks, we have 
|zillions of them. 

ONLY 40c each 

mORE GREAT SPECIALS PROftl JAVCAR! 
ETI 473 Moving 
Coil Preamp Kit 

Sellout!! 
This is the original ETI design. Kit 
includes quality PRE-PUNCHED 
power supply and amp boxes and 
beautifully anodised and silk-screened 
front panels. 
The Jaycar kit of the 473 normally 
sells for $95. We have only a few (and 
we mean that) left at only 

$74.50 comp. 
SAVE OVER $20!!! 

i^ACKCABINET 

* * * * * 

8 CHANNEL MIXER KIT 
We are completing work on our new 8-channel stereo mixer 
A few specs: 
— 19" rack or console mount 
— Balanced inputs and 2 outputs 
— Equalisation on each input 
— Uses latest NE5534 Op amps 
— Very low noise 
— Effects (e.g. "Echo" etc) 
— Foldback send 
— Switchable line and mic. level inputs with separate 

attenuation control 
Don't buy a mixer until you have seen this one! 
Send SAE for more information. P.O.A. 

AUDIO AMPLIFIER 
IC’s SLASHED!! 

TYPE POWER NORMALLY THIS MONTH 
TAA6I1B 2W S2.50 0.50c 
TBA8I0 6.5W $4.50 0.95c 
TBA65I AM Tuner IF $6.50 0.50c 
FREE DATA SHEET WITH EACH UNIT! 

19" black anodised rack boxes arev 
back! We have had trouble keeping up 
with the demand for these 514 x 19" 
rack cabinets. They feature a 
magnificent 3mm black anodised and 
linished front panel. 
BEWARE OF RACK BOXES THAT DO NOT CONFORM TO 
STANDARD RACK DIMENSIONS!!I! 

CERMET Trimmers in stocn 
Jaycar now stock high-quality Cermet trim-] 
pots. T.C. 100 ppm values from 100 ohms 
to 100K. 5mm lead spacing. Neat, tiny & 
rugged! Old fashioned carbon trimmers are I 
a very common problem in circuits 
specially amps. 
Why not upgrade to Cermet? 

1% 50ppm Metal Film Resistors 
We stock the E 24 SERIES (i.e. 24 values per decade - not just 12 like 
everyone else). The Jaycar Metal-Film resistor is a very high quality Mil-Spec 
style (RN-60) of part (MIL-R-10509F) 
Why not upgrade the reliability and performance (i.e. much lower "noise") 
for what amounts to modest cost? 
Price: 1-99 ONLY 8c each 10(H ONLY 6c each 

POST AND PACKING 
$5-39.99 $1-00 
$10-$24.99 $100 up $2.00 
$25 - $49.99 $5.50 $3.00 
$50 - $99.99$4.00 

* * AT LAST * * 
programmable master 

rhythm 

generator 
FULLY IMPORTED 

This project was originally described in the UK publication 
"Practical Electronics". We have fully imported "Clef" kit 
This attractive kit is presented in an attractive metal cabinet with 

silkscreened front panel. 
The Master Rhythm can be programmed (in RAM) to play back: 
- 24 Rhythm patterns 8 parallel tracks 12 instruments 
It is also capable of sequence operation - the ULTIMATE UNIT 

LOW 
POWER 

BATTERY 
DRIVEN 

complete 
SEND SAE FOR 

.DESCRIPTIVE LEAFLET 

Guitar Phaser Kit 
Get great Phasing Effects from your 
Guitar or Synthesiser (or anything) 
at a fraction of the cost of 
commercial units. Easy to construct, 
this really effective Phaser gives a 
truly professional sound. 
Based on Aug. '81 "hobby 
Electronics" 

ONLY $26.50 including all parts 

ONLY 
$2650] 

oi upgidue io vermci: 

only 500 
\ A 

THIS MONTH'S SNIP 
A 250 GRAM roll of solder for the price of | 
a 200 GRAM roll. 

ONLY $4.95 0.8mm 
Hey! That's 20% more for no extra cost!! 

ARLEC SUPER SWITCH 

SUPER XXXX SPECIAL!! 
NORMALLY $23.50 
NOVEMBER ONLY $17.50 

BE QUICK 

ONLY $17.50 
HAVE YOU 
SEEN OUR 

$49.95 
AUTO 

RANGING 
DMM?? 

IT'S A PRICE 
BREAK 

THROUGH 

1339.. 
//■vwnl 

/ °"L. ” 

^ w COM 

lav car 
NOTE! NEW 
SHOP HOURS 
Mon Sat 9am - 5.30pm 
Sun ■ 10am — 2pm 
Opan Thursday night 
until 8pm. 

380 Sussex St Sydney 2000 
Ph. 2646688 Telex 72293 

Mail Orders To: Box K-39 Haymarket 2000 

DON'T FORGET OUR EA/ETI BELOW COST OFFER SEE OUR OCT. AD OR 'PHONE. 



The Official Line 
— from the Department of Communications 

Work under way to restore transmitting station 

Staged reconstruction of the cyclone- 
wrecked Radio Australia high frequency 
transmitting station on Cox Peninsula, 
west of Darwin, is proceeding 
satisfactorily and the work should be 
finished in 1984. 

The site of the station on Cox 
Peninsula, a relatively unpopulated 
promontory, is about 25km as the crow 
flies from Darwin across Port Darwin 
Harbour. But to get there by vehicle 
means a journey of about 160km on a 
low-standard road, so access is usually 
by boat. Mains power is provided from 
Darwin via submarine cables. 

The station was built in the late 1960s 
to improve the quality of the shortwave 
service provided in East and South-East 
Asia by Radio Australia, part of the ABC. 
It began operating in 1970 with three 
250kW high frequency transmitters and 
five log-periodic (wide-band) 
transmitting antennas. 

Transmitters at Shepparton in Victoria 
had previously provided these services 
via multi-hop modes of propagation. 
These gave Radio Australia iow levels of 
signal when compared with those 
available to other countries operating 
from transmitting sites in South-East Asia. 
But the provision of single and double¬ 
hop propagation modes enabled the 
Cox Peninsula station to improve signal 
levels in target areas. 

Damage inflicted by Cyclone Tracy in 
1974 knocked out the station. 
Transmitting antennas were demolished 
and flying debris punched holes in 
buildings. This caused weather damage 
to transmitters and associated 
equipment. The cyclone battered the 
jetty, and access to the station was 
hindered. Later the submarine power 
cables failed, probably as a result of 
ships' anchors dragging across them 
during the storm. 

As an interim measure, some Radio 
Australia services were restored by 
establishing a limited high frequency 
installation at Carnarvon in Western 
Australia, with other services being 
provided from Shepparton. While the 
Carnarvon area was suitable for a 
permanent station, the interim facility 
could not be developed further. So the 
decision was reached to re-establish the 
major transmitting station on Cox 
Peninsula. 

The work is being undertaken in stages 
and on 1980 prices will cost about $10 
million. In the first stage, the submarine 
cables were repaired so that the mains 
power supply could be re-established. 
Serviceable parts from the two original 
cables were joined to provide a single 
cable now in service. A second cable, 
completely new, will also be installed. 

Repairs to the jetty, now under way, 

include additional facilities to allow 
residents use of the jetty. Restoration of 
buildings include repair of storm damage 
and minor upgrading to meet the 
cyclone building code introduced since 
Tracy struck. 

The work should provide protection 
against damage by flying debris in any 
future cyclone. Restoration of technical 
facilities involves three 250kW 
transmitters and in general replacing the 
log-periodic antennas, the latter with 
"curtain" type arrays. 

Indonesia, China, Japan, Malaysia /; 
Singapore, Thailand and The Philippines 
are among areas the rehabilitated station 
will cover. Long-term development plans 
for Radio Australia include increasing the 
number of transmitters and antennas at 
Darwin, and redeveloping the station at 
Carnarvon. These works will enhance 
Radio Australia's ability to provide 
services into the areas mentioned and 
throughout Asia and the Middle East. 
They will give Radio Australia flexibility 
in responding to changes in the world 
situation. 

Telecom Australia, as an agent for the 
Department of Communications will 
operate the transmitters at Cox 
Peninsula once the station is restored. 
When it is fully operational it will require 
a staff of 41 to provide a round-the-clock 
operation. 

The Cox-Peninsula station is one of a 
network planned to provide the best 
possible quality of service in areas of 
particular interest to Australia. Further 
development plans for Radio Australia 
under consideration include replace¬ 
ment of obsolete facilities at Shepparton, 
and a new station near Townsville to 
improve signals in Papua New Guinea 
and the Pacific. 

R. B. Lansdown 
Secretary, 
Department of Communications. 

Forget cable TV says media expert 

Australia is more likely to end up with a 
subscription television service rather 
than a cable system because it will be 
cheaper to install, according to 
advertising media consultant Mr Dennis 
Merchant. 

Because the TV signal would be 
received through an antenna rather than 
a costly cable network a subscription 
system would have a much lower price 
tag, and hence more chance of being 
accepted here. 

Speaking at an advertising seminar in 
Sydney recently, Mr Merchant raised a 
number of questions about cable 
television in tne light of the coming 
inquiry into the subject by the Australian 
Broadcasting Tribunal. Lack of 
information on the local scene is 
highlighted by the issues raised. 

Yet to be answered are questions such 

as who will use a cable television 
service, whether advertisers will be 
allowed time on it, program content and 
funding of the system and how much 
subscribers would be willing to pay for 
the service. Most importantly, will there 
be a sufficient market for a cable service 
in Australia? 

Meanwhile, markets for satellite earth 
stations are "booming", according to a 
recent report from International 
Resource Development Inc, a United 
States market research and consulting 
firm. Shipments of earth stations in the 
US should exceed $80 million, with 
strong growth expected through the 
1980's, says the report. 

One spur to interest in private satellite 
networks has been the successful launch 
of the first Satellite Business Systems 
(SBS) satellite, but the increased use of 

satellite channels for TV transmissions 
has been responsible for most of the 
growth in the ground station market. In 
the short term says the report, it will be 
cable TV and subscription TV which will 
make most demands on the earth station 
market, particularly for receive-only 
stations. 

Telecommunications will also remain 
an important use of the satellite net¬ 
work, with applications such as elec¬ 
tronic mail, teleconferencing and data 
transmission. 

Recently Comsat, the Communications 
Satellite Corporation, received approval 
from the FCC to establish a direct 
satellite-to-home television service. 
Studies done by Comsat indicate that at 
least 5% and perhaps 10% of US 
households would subscribe to the pro¬ 
posed direct satellite TV service, at a 
cost of $20-$30 a month. Approval of 
the final details of the scheme is ex¬ 
pected by the end of the year and ser¬ 
vices could begin by 1985. 
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A CAREER 
with DICK SMITH'S 
can start in our 
Mail Order Dept. 
Dick Smith Executives. Oui informal company structure 
means you'll be encouraged to prove what you can do. 
Besides advancement within the department, people 
have moved into oui advertising, retail, service & 

accounts departments. , , , , 
Our next Managing Director could start in one of these 

ASSEMBLERS, PACKERS, tNypICECLEWCS, STOCK 
CONTROLLERS, TRAINEE MANAGERS. 

Contact Ross Weeks, Mail Order Centre 
(02) 888 3200. 

TRAINEE MANAGERS: 
We need managers for the new storeswereoiMiung 
right around Australia • and overseas What betteiway 
to prepare lor this than by tiaimng^m a current Dick 
Smith Store If you're between 18 and 30, have a^°b Y 
background in electronics and retail experience, gi 
us a call. We'll probably place you in a store close to 
home (we have 21 stores - in most states). 

Contact Mi Bob Johnson, Retail Supervisor (02) 
888 3200 or ask your local store manager. 

TECHNICAL SALES STAFF/ 
SPECIALISTS: . 
You could join our young sales team - or even be a 
specialist salesman if you have a pabular interest 
(Amateur Radio, Computers, etc). You 11 be trained 
thoroughly in being a sales professional, and you U be 
dealing with interesting people mvolved in electronics 
just like you are at the moment! 

Contact your local store manager. 

STOCK CONTROLLER: 
We now have a vacancy for a stock controller in our Kit 
Department. The prospective applicant must have a 
basic knowledge of electronics, plus experience in 
stock inventory and stock movement. Must be sell 
motivated and work without supervision. 

Contact Mike Rogers, Kit Centre Manager 
(02)888 3200. 

SERVICE TECHNICIANS: 
Our North Ryde (NSW) service centre needs technical 
experts in oil categories: audio, RF digital , • he 
opportunities for promotion are very very goodfor the 
right people (our current National Service Manager 
started 'on the bench' just a few years ago!) 
You'll be working in air-conditioned premises, with * 
latest in service aids. The pace is hectic - so we want 
people who don't need continual supervision. 

Contact Gary Crapp, National Service Manager 

(02) 888 3200. 

OPENING SOON IN 
0ARLINGTON 

SAW* 100s ON 
QUALITY SPEAKERS 

ISTURT RD. 2 

g SEACOMBE RD 

rr-ri 

in/i°sTc 

pop 

OVER 
5000 

SOLD! 
NOW LOOK A T THESE FEA TURES: 

| Audio density board supplied with Innerbond 
'wonder wool'. 

, Heavy duty construction - ribbed woofer. 

Sealed mid range & tweeter to prevent cross 
frequency intermodulation. 

Even though these new model speakers with infinite baffle cabinet 
construction cost us considerably more, we will not pass the extra cost 
onto our customers. YOU REAP THE BENEFIT! 

^SOEAS^mBUILD^PUTTHEMTOGETHERYOURSELF^ 

You don’t need special tools, 
matenals or skills, |ust a screw¬ 
driver & a tube of wood glue1 The 
Dick Smith Playmaster kit has 
all you need • precision manufact¬ 
ured so that everything just about 
falls in place’1 You're saving on 
high labour costs - 6t getting a 
superb speaker system IGtscome 
complete with detailed instruction 

THIRD 

ALL 
KIT 

PRICES 
PER 

PAIR! 

200mm 
NORMALLY 

SPEAKER $89.50 
KIT C-2046 

BOX KIT 
C-2626 $82.00 

TOTAL- $171,50 

NOW 
$114.33 

OFFf 
250mm 
NORMALLY 

KIT C-2044 

BOX KIT „ 
C-2624 $115.00 

TOTAL: $264.00 

NOW 

SPECIAL 
OFFER 

CLOSES 
31st DEC. 

300mm 
NORMALLY 

SPEAKER $149.00 SPEAKER $175.00 
KIT C-2042 
BOX KIT 

C 2622 $139,00 
TOTAL: $314.00 

NOW 

UUULflL!•J 
1176.00 | S209.33 

• ••••••( 
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Did you miss out on our 
BELOW COST SPECIAL? 

LAST MONTH: 

13pc. Drill Kit 
ONLY $4 77 

T-4800 

WAS 
$g98 SAVE $J18 

NEXT MONTH; ? ? ? 

D#n’t Day an aJmostIMAiOR 

„oij|iaciio! 
fromS??; 'h“ 40 *27Mh“ B ' 

DICK SMITH NOW HAS 40 CHAN^ 
CB UNITS WITH Hm ANNEL 

™ ,?S™CE GUARANTEE' 
guaranteed to meet the “ 9 d bv -- 
licensable from Tamm™ 

These re-sellers stock a large range ol our 
products However we cannot guarantee they 
wiU have all items in stock, or at the pnces we « 
advertise ' 

ATHERTON. OLD. Jue Sue s Radio Service 
■ “ 1 Phona 

'P#0 SPEC' 
SEMICONDUCTORS 

Foflovnng many request* tiom hobbyists & P^j®*„ 
sionals alike, we are now purchasing on quail y 

ralhet lhan pnce mo5, Q| our 

sr^r.rus!srSS^s^ 
GUARANTEE (most others offer no guarantee on 

^semiconductors) _ 1 

National 
Logic TTL 

i Data Manual 
Full data on typical TTL 
devices. A handy refer- 

l ence manual - a must 
for the workshop! 

ONLY 899b84022 

POCKET SIZE 

/P'pMHTBB/ v" 
CALCULATOR 

This fantasbc miniature calculator 
printer has Percentage Square / 
Root. Tab (floating decimal point) / 
keys, Pnnt/No print function 
etc etc Outstanding value 
(Paper to suit 60$ Q-3021) 

J. 10 meet the ne^specification Ta c?m?any are 
from January 1st, 1982 °nd be u^y 

specification' 40 chamiel 

aew specd.cafons at no charge to the pumhter Uni'S ‘° 'he 

NOTE If ^ 

STALKER 
IX SSB 

40 CHANNEL 
AND ONLY, 

40, 
tiS- 

s 

i00 

ONLY $ I 
Q-3020 

LOOKATDICICS PRICE FORA 
QUALITY METAL DECK 

DOLBY DECK 

TheStalker IX has everything dvranthom a 
transceiver: auto noise hauler and blanker (ANL a 

MB) a bright/dim switch, plus an RF gam control a 
much, much more A super transceiver - at a bargain 

price! ^ 

' ,.**cTIConthesesennheiser 
fANTAf'Li microphones 

SAVlgJv*** - 
DYNAMIC OMNI 

/ DYNAMIC CARDIOID MIC 
' Both microphones represent outstanding value 

Great for hi-fi or movie buffs. It s a bette 
replacement for that old cassette microphone 

too! Complete with desk stand. q-UmT Cd0M_ 

WAY BELOW MANUFAC. COST 
STILL TIME TO 

TAKE 
ADVANTAGE^ 

CRAIG 
LANGUAGE ^ 

We've made a huge scoop 
purchase of these incredible 
METAL cassette decks Superb 
dolby sound on metal or chrome 
tapes Features separate re¬ 

cording levels, LED VU meters 

PLUS MUCH MORE' 

DON'T PAY $199 
OR MORE! 

hi tun i un, v ------ 
55 M«m Slfaal Phono 911 209 

BENDIGO. VIC: Sumner Electronic* 
95 Miichall Slraal Phono *31 977 

BALLINA. NSW: A. CMMlMS A Co. 
91 93 Rivor Slraal Phona 862 285 

BLACKHEATH. NSW. Goodwin Electronics 
123 Station Stroot Phono 878 379 

BROKEN HILL NSW: Crystal TV Rentals 
66 Crystal Stroot. Phona 6897 

CAIRNS. OLD. Thompson Instrument 
79 81 Mclo«d Stroot Phono 512 *0* 

C0FFS HARBOUR. NSW: Cttts NarOtor Had « 
3 Collo Harbout Plaia. Park Awa Phona 525 68* #d 

DARWIN. NT: Rant llaetraalca . 
*2 Stuort Highway. Phona 81* 7*9 

DUBB0, NSW. Dubho Electronic Services • 
157 Bnabana Slraal. Phona 829 355 • 

EAST MAITLAND. NSW: East Maitland Elect , 
Cnr Laws b M.gh Straata. Phona 337 327 , 

GERAL0T0N. WA: KB EIoctronlcs A Marine 
381 Mam Tarraca. Phona 212 178 

G0SF0RD. NSW: Tomorrow * Electronics i 
68 William Stroot. Phona 2*7 2*6 , 

HOBART. TAS: Aero Electronics < 
123a Bothurat Straat. Phona 3*8 23Z 

KINGSTON. TAS: Kingston Electronics 
Chotwal Court Phona 296 802 

LAUNCESTON. TAS: Advanced Electronics 
5a Tha Quadrant Phona 317 075 

USM0RE. NSW: Decro HattHc 
Magadan Straat b Bruxnar Hwry Phona 21* 13' 

MACKAY. OLD: Stevens Electronics 
*2 Victoria Straat. Phona 511 723 

MARYBOROUGH. OLD: Killer Electronics 
218 Adoloido Straat. Phona 21* 55S 

M0RUYA. NSW. Coastal Electronics 
*3 Vulcan Straat. 7*2 5*5 

MT GAMBIER. SA: Hutcjiesson * Comm 
5 Eluabath Straat Phona 256 *0* 

IRUSWtUBROOR. NSW: SUIcmi Chip ll.ct 
Suita 3. 98 Bridga Straat. Phona *3 1096 

NAMB0UR. OLD. Nambour Electronic Shop 
Shop * Iowan Houta Ann St Phona *11 60* 

NEWCASTLE. NSW. EI.Mron 2000 
181 Wharf Rood Phona 262 6** 

ORANGE NSW: UAW Electronic* 
173 Summor Straat. Phona 626 *91 

PENRITH. NSW: Acorn Electronics 
Shop 12 5*1 High St (Phona not yot conooctodl 

ROCKHAMPTON. OLD: Purely Electronics 
15 East Straat. Phona 21 058 
SOUTHPORT. OLD: Amateur s paradise 
121 Norong Straat. Phona 322 6*4 

TAMW0RTH. NSW: Sound Components 
78 Bnabana Straat Phona 661 363 

TOOWOOMBA, OLD: Hunts Electronics 
18 Nail Straat Phona 329 877 

TRARALG0N. VIC: Power,n'Sound 
147 Argyla Straat Phona 7*3 638 

WA66A. NSW: Wagga Wholesale Elect 
82 Forayth Straat 
W000N6R. yiC: A AW Electronic* 
78a High Straat Phona 2** 588 

WHYALLA. SA: Mellor Enterprises 
Sop 2. Forayth* Stroot. Phono *5* 76* 

TRANSLATOR 
t ii 4 frnnclntor IS a This bnlltanl language translator is a 

must for the businessman & overseas 
traveller A great way to learn a second 
language Has normal calculator tunc 

^SPSEiuNGrORS250r^ 

A i9B 

Modules 
]apanese(Y -1342) $14 50 German 
(Y 1343) $16 50, Italian(Y-1344) 
$14 50, Bar& Wine Guide(Y 1345) 

PLUS MUCH MORE! A. - HI !9050M'PK^:.™YS9M6) iS-V^-e--' 

DON'T PAY $199 nWTV^ ■ 1 Al OIUjX pBQvv sPamsh(Y-imoi siesc Th"k‘ 
1 .«/!«/ ONLX ■ A %JJ y 1340 r)n BUY 3 S GET BAR WINE OR 

k OR MORE! A-3M3ey my “aIorie counter free!" m 

niCK SMITH Electronics 
Wcw,113 Rh .0218883200 ^ 

Dear Customer: •] 
Quit! oh.n. th. product, w. .dv.rt... or. popufr 

they run out within . low d.y. Or. uni or. on i 
I c.rcum.t.nc* m.Bht hold up good. »o that 

lino. or. not in th. .tor. by th. t,m. th. advert L 
I app..r. PU... don’t bl.m. th. .tor. m.n.g.r or I 

thoy cannot .olv. • dock »tnh. on th. oth.r tid. ol tho ^ 
world, or «.« locot. . .h.pm.nt thot ho. ■•«»» #d 

What w. .r. trying to ..y •» that. •! you .r. ■‘•out * g 

"""otekTmith'n St?ff. 

MAIL ORDER CENTRE: P O 
Box 321 North Ryde. NSW 2113 Ph. (02) 888 3200 

NSW: 145 Parramatta Rtl Auburn 648 0558 613 Princes Hwv 
Blakehurst 546 7744 818 George Si Broadway 2U 377 /. 
5^1 P ttwaterRd Brookvale 93 0441 14 7 Hme Hwy C hull or a 

642 8922. 1 62 Pacific Hwy Gore H'H 439 53 . G 

28 3800 __ 

jlajju 

ACT: 96 Gladstone St Fyshwick 80 4944 Q 
a «nHn iqi 6233 842 Gympte Rd Chermstde 59 «2b 

Rd Buranda 391 ^ «y w Lonsdale St 

Hwy Cannington 451 8666 414 William Si Perth 328 69 44 

Order Value 
$5 $9 99 
$10-824 99 
$25 $49 99 
$50 $99 99 

$100 or more 

Charges 

$1 20 
$2 20 

$3 30 
$4 40 
$6 00 

DSE A077RB 

Those charge, for good, sent 

by Post m Australia only — 

Not airmail ovarsaas or 

road freight 

LMaVJ 



Electronics does all the 

POLAROID’S 
Electronics and Polaroid know-how have combined 
to produce two new one-step colour cameras that 

foLrs f'ooi-prFor9et -oosrass forget about focus, forget about light level liaht 
source or whether or not to use flash. All the user 
has to do is to line up the subject in the viewfinder 
and press a button; the camera does the rest. 

by NEVILLE WILLIAMS 

Inside the new cameras, microelec¬ 
tronic circuitry assesses the picture tak¬ 
ing conditions, in the very act of expos- 
ing the film, and makes appropriate and 
virtually instantaneous adjustments. Ac¬ 
cording to Polaroid, the new cameras 
make up to 42 interactive decisions, 
thereby increasing considerably the 
chances °f getting 10 good pictures for 
every 10 exposures. 

In fact, at the recent press presentation 
at Sydneys Birkenhead Point Shopping 
Complex, a Polaroid executive told the 
reporters that, if they managed to come 
up with 10 failures, Polaroid would 
cheerfully take them back in exchange 
for a new film pack! 

To emphasise the point, they had pro¬ 
vided a number of sets, with lighting 
harsh enough to challenge photographic 
buffs let alone writers handling un¬ 
familiar and relatively inexpensive 
cameras for the first time. 

The results left little room for doubt- 
but more about that in a moment. 

From the time they first made their 
mark in the industry, Polaroid has con- 
centrated on a special kind of amateur 
and industrial photography - dedicated 
to giving the user a print, in their hand 
within minutes of taking a shot. 

In the process, they've been prepared 
to cut right across the ideas of traditional 
photographic buffs — exotic lenses, fine 
grain films, special developers 
darkroom equipment and books full of 
theory. 

Polaroid's earliest instant-picture 
cameras and film packs were rather 
P"mitive be,, ove, the yeTs th? im 
traduction of colour, plus progressive 
- ® 'nements' have culminated in the new 
one-step 600-System of instant 
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photography for the amateur market 
At this point in time, the System in¬ 

cludes the 640 fixed focus camera the 
660 autofocus model and 600 film pack, 
in use, the film pack is inserted into the 
appropriate slot in the camera. The pro¬ 
tective cover plate is ejected 
automatically and an "exposures remain¬ 
ing indicator sets itself to "10" the 
number of exposures in each pack! 

To take a picture, the user merely 
frames the desired subject in the 
viewfinder and presses a two-step ac¬ 
tivating button. The exposed film is 
ejected immediately and begins to 
develop and fix itself - a process that 
takes about 90 seconds. The camera, 
meanwhile, is ready for the next shot 

I here is no mess, no sign of chemicals 
The pictures, measuring 88 x 108mm 
overall, are full gloss, ready to handle or 
to mount in an album. Picture quality is 
in about the same league as prints from 
i lU-tormat colour negatives 
Developed expressly for the 

600-System, the new 17-layer film is 
claimed to be the world's fastest rated 
colour print medium with four times the 
sfni»of SX-70 Land film and a rating 
of ASA 600 or 29 DIN. 8 

In addition to the 10 film sandwiches 
each pack contains a 6-volt planar bat¬ 
tery with ample capacity to power the 
camera solenoid and drive motor 
mechanism, the in-built electronic flash 
and the complex electronic circuitry 

the right dme.'”6 r'eh' ,hin*s <*»*> » 

The 600-System film pack will sell in 
Australia for just under $11. 

Availability of a very high speed film 
obviates the need for fast, exotic - and 
costly — lenses. The 600 System cameras 

use relatively inexpensive plastic lenses 
with a maximum aperture of F10 for the 
variable focus 660, and FI4 for the fixed 
focus 640. 

In turn, the limited aperture confers a 
greater natural depth of field, rendering 
focus less critical. 6 

The easiest way to understand how the 
new cameras work is to follow the se¬ 
quence of events, as a picture is actually 
taken. Let's do that for the more 
elaborate of the two cameras, the 660 

Raising the top/front of the camera ex- 
poses the lens and viewfinder optics 

?A/-*k-0n an ultrason'c transducer. 
Within the lift-up section and facing for¬ 
ward is the in-built electronic flash in¬ 
volving the first of six silicon chips. It has 
a colour-corrected Fresnel lens. 

To take a picture, the user frames the 
subject in the viewfinder and presses the 
red shutter release button in a two-steD 
action. y 

As the button is pressed, a red LED 
glows in the viewfinder, indicating that 
the electronic flash is charging. This takes 
about five seconds, after which the red 
LED goes out and the camera is ready to 

e pi<?V.re.~ Initiated by pressing 
the button fully in. Like most such flash 
systems, however, it will store a charge 
for a considerable time, and the flash can 
therefore be pre-charged, if desired 
ready for an instant shot. 

Unless deliberately bypassed, by using 
an alternative shutter release button, the 
tlasn operates for every exposure, pro¬ 
viding an automatic fill-in for shadows in 
short-range outdoor shots, as well as 
providing total lighting where the am¬ 
bient is very low. Use of the flash pro¬ 
vides a valuable safeguard against inade¬ 
quate or unbalanced exposure. 



thinking for you in . . 

NEW SYSTEM 600 
Pressing the shutter release button 

beyond the half-way point initiates the 
picture-taking cycle, involving the re¬ 
mainder of the electronic circuitry. 

First off, a supersonic oscillator projects 
a burst of 50kHz energy from the 
transducer, mentioned earlier, in the 
direction in which the camera is poin¬ 
ting. If it strikes a subject within about 
three to four metres, the energy is 
reflected and sensed by the transducer 
and the associated circuitry. The elapsed 
time between the initial pulse and the 
return echo is translated into distance. 

If the echo is delayed, or not sensed at 
all, the circuitry assumes that there is no 
object in the field of view closer than 
about four metres and the same lens set¬ 
ting can be used as for infinity. 

This almost instantaneous determina¬ 
tion of distance to the subject is 
employed in two ways: 

Firstly, it governs the rotation of a disc, 
carrying four supplementary lenses, 
mounted just behind the f/10 front lens. 
As the disc latches into the appropriate 
position, it provides a two-element lens 
with a focal length to match the distance 
measurement: 90mm for 0.6-0.9m; 
99mm for 0.9-1.5m; 105mm for 
1.5-3.9m; 107mm for 3.8m to infinity. 

In short, the supersonic rangefinder 
takes over completely one of the chores 
associated with a conventional camera — 
that of manually adjusting focus. 

But, in addition, the distance informa¬ 
tion for the particular shot is stored, in 
digital form, in a tiny computer-like 
memory bank, ready for the next phase 
of the exposure. 

Not that it has to wait for long; 
milliseconds, in fact, as the exposure but¬ 
ton is still being pressed! 

The shutter begins to open and a 
specially positioned photodiode samples 
the intensity of the average illumination 
around the centre of the image. This in¬ 
formation on available light is also fed in¬ 
to the memory/logic system to control 
the aperture, shutter and the behaviour 
of the electronic flash. For example: 

• If the subject lies in the range 3.9m to 
infinity, with high ambient light, the 
flash will make little or no difference, 
and the camera operates in normal 
automatic mode, with available aper¬ 
tures between f/10 and f/45, and 
speeds from 1/200 second to 1/3 
second. 

• If the subject is closer to the camera, 
with high ambient light the shutter 
mechanism provides a 75% exposure, 
at which point in the exposure cycle, 
the flash fires. But, before the flash 
has extinguished, and when the logic 
circuitry decides that the film has had 
100% exposure, the shutter is closed. 
With poorer ambient light, the ratio 
changes automatically to favour a 
greater proportion of flash. 

• If the subject is close to the camera, 
with minimal ambient light, the 
camera operates in pure flash mode, 
changing its aperture from f/10 for a 
subject distance of around 4m to 
f/51.7 for a subject distance down to 
0.6m. In short, the camera goes 
through the familiar focus/guide 
number/aperture routine - but it 
does it automatically. 

Polaroid point out that the use of fill-in 
flash is an accepted technique in profes¬ 
sional photography but one that 
presents difficulties to the average 
amateur. By relying on electronics to 

rovide, wherever possible, a 75/25 am- 
ient/flash ratio, harsh shadows can be 

lightened without the finished picture 
taking on an artificial appearance. 

And it certainly seems to work out this 
way in practice. Indeed, there is another 
spin-off, in that areas of sky and 
background, which might tend to wash 
out in bright sunlight, are held back by 
the reduced exposure to ambient. 

As a concession to photographers who 
may want to modify the end result, the 
660 camera has provision to disable the 
flash and/or the supersonic rangefinder. 
A lighter/darker control is also provided 
to help cope with unusual backgrounds, 
e.g. dense and dark foliage, or snow. 

Considering the level of the 
technology involved, the price of the 
660 camera is agreeably modest at $89. 

The cheaper 640 model, retailing at 
$63, omits the supersonic rangefinder. 
Instead, it employs a fixed focus 109mm 
coated aspheric meniscus lens, which 
can cope with subjects at distances from 
1.2m to infinity. Under electronic logic 
control, the aperture varies as necessary 
between f/14 and f/25, while the ex¬ 
posure speed range is between 1/200 
and !4 second. 

Being a fixed focus system, no informa¬ 
tion as to subject distance is available to 

There are six ICs in the 660 camera 
and four in the 640. This P/C board, 
containing three ICs mounts directly on 
the shutter base plate, here depicted as 
an outline. 

On the left is the disc carrying four sup¬ 
plementary lenses, on the right, the 
plastic lens for the viewfinder and, cen¬ 
tre, the ultrasonic transducer. 

The split filter in the 640 camera which 
allows the photodiode to sense 
separately normal ambient light and in¬ 
frared light reflected by the subject 
from flash. 
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the electronic logic system. It copes, 
however, by employing a dual system of 
light measurement, which is able to 
distinguish between ambient light and 
illumination from the flash. 

To achieve the distinction, a split filter 
is placed in front of the light sensing 
diode, one half tinted green, the other 
ostensibly black. The green segment 
allows ambient light to reach the 
photodiode, while the "black" segment 
blocks the ambient but transmits the in¬ 
frared reflections from the flash. 

Let's see how the electronic circuitry 
(or, if you prefer it, "logic", "computer", 
"brain") interprets this visible/infrared 
light information. Firstly, for a normal, 
outdoor scenic shot: 

As the first step in the exposure cycle, 
the photodiode samples the ambient 
light and, using the information, the elec¬ 
tronic circuitry manipulates the shutter 
mechanism to produce 75% or normal 
exposure. At this juncture, it fires the 
flash in an effort to achieve 25% fill-in. 

As black and white copies of colour shots, these two pictures cannot convey the 
true differences between the originals. However, in the above picture, taken 
against the light, the faces of the two subjects are lost in shadow. With fill-in flash 
the balance is much more acceptable. 

When recorded through an infra-red filter, this picture of a girl seated on a ™ 

stnped lounge emerges, virtually, in monochrome. a 9a 
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However, being an outdoor landscape 
shot, there is no reflection from the flash 
and, reacting to this, the control circuitry 
allows the exposure to proceed for the 
additional time necessary to obtain the 
optimum image with 100% ambient 
lighting. Thus, in this situation, the 
camera operates in much the same man¬ 
ner as any other automatic type. 

Now assume that, under similar 
lighting conditions, the user decides to 
take a shot of a person or a group. The 
exposure proceeds, as before, to the 
75% point, at which moment the flash 
fires. If the main subject is now within 
three or four metres, a pulse of infrared 
is reflected back to the photodiode. The 
electronics instantly calculates the dura¬ 
tion of flash required for 25% fill-in and, 
at the appropriate instant, quenches the 
flash and closes the shutter. 

Yet again, if the initial measurement 
shows a very limited amount of ambient 
light, the electronic circuitry prolongs 
the flash to ensure adequate exposure. 

In the extreme case, the photodiode 
may sense negligible ambient light. In 
this case, the mechanism blocks the 
green segment of the light filter, opens 
the aperture to f/10 and triggers the flash 
for flash-only exposure. The cell 
monitors the reflected illumination, 
decides when proper exposure has been 
achieved, then quenches the flash and 
finally closes the shutter. 

Polaroid emphasise that the idea of 
monitoring the flash in the infrared spec¬ 
trum has a particular advantage. Light 
sensing circuits can easily be mis¬ 
led by brightly coloured objects or 
scenes in the visible spectrum. Viewed 
by infrared, the scene has an almost 
monochrome appearance, with less 
chance of measurement error. 

So that's the story behind Polaroid's 
600-System. If you're one of those peo¬ 
ple whose photographic efforts always 
seems to end in failure, maybe you'd like 
to try your hand with the 640 or the 660 
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Car design: 
the electronic 
revolution 
Electronic ignition and computer control 

The widespread use of electronics in motor vehicles is just 
beginning. It is expected that within the next decade car design will 
be almost revolutionised by. the use of electronic control systems 
Computer-controlled engines, brakes and dashboard displays 
promise safer, more comfortable driving and a considerable saving in 
fuel consumption. 

by BRIAN DANCE_ 

In 1958 the world saw one of the first 
applications of electronic components in 
passenger vehicles - the regulation of 
the alternator voltages. Electronic fuel 
injection systems followed in 1967 and 
formed the first large scale application of 
electronics to vehicles. 

In the early 1970's two types of 
transistorised ignition systems were 
developed, mainly as optional fittings for 
the enthusiast. The simple transistor- 
assisted ignition system used transistors 
to switch the coil current. Such a system 
has the advantage that the breaker 
contacts have a much greater life and 
the engine stays in tune for longer 
periods. 

In the other early type of electronic 
ignition system, the contact breaker also 
controls a small current in a non- 
inductive circuit, but a more complex 
circuit is required. An inverter circuit 
charges a capacitor to some hundreds of 
volts and, when the contact breaker 
opens, this capacitor is discharged 
through the ignition coil primary so that 
the ignition coil acts as a pulse 
transformer. Capacitor discharge ignition 
is said to result in more complete 
combustion at high engine revolution 
speeds and easy starting even with dirty, 
fouled sparking plugs owing to the 
higher voltages available. 

Transistorised ignition systems in which 
no mechanical contacts are employed 
followed in the mid-1970's. Ignition 
timing is effected by an optical shutter 

and a photosensitive device, by a 
magnetic coil used as a pick-up, or by a 
rotating magnet actuating a Hall Effect 
device or some similar system. Such 
contactless ignition systems are now 
fitted to a high proportion of cars 
manufactured in the USA. 

However these developments were 
only simple beginnings when compared 
with the latest microprocessor units used 
to control the air-to-fuel ratio, ignition 
timing, etc which US manufacturers have 
found necessary to meet stringent 
exhaust gas emission standards and fuel 
economy regulations of that country. If 
one adds anti-skid braking systems, 
electronic theft alarms, possibly anti¬ 
collision radar systems at some future 
date, and complex microcomputer 
display systems to provide the driver 
with such information as his fuel 
consumption, distance he will be able to 
travel with the fuel available etc, one 
begins to appreciate the growing 
importance of electronics in the modern 
vehicle. 

It is interesting to note that Toyota 
recently introduced what it claims is the 
first "talking car" which will tell the driver 
if his door is not properly shut, if his 
seatbelt is not fastened, if the handbrake 
is on, if he has left his lights on in the 
daytime or if his fuel is near exhaustion. 
The system was developed jointly by 
Toyota and Matsushita and is used with 
the latter's MN1599 microcomputer. 

It has been suggested that cars fitted 
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with voice-recognition computer 
equipment should be available by 1990. 
One can even imagine that if such a car 
is fitted with anti-collision radar and the 
major roads contain buried information 
transmitting cables, the car will respond 
to the owner's voice (and to no other 
voice) when told "Take me to_" quite 
automatically! 

Let's now take a look at a few recent 
developments from various manu¬ 
facturers in more detail. 

Ignition systems 
British Leyland has recently produced 

reports about various types of ignition 
systems and the considerations 
governing the selection of one of these 
systems for a vehicle. The company 
states that so far it has not adopted 
electronic ignition except where its cost 
has been strictly justified by functional 
requirements. 

Leyland feel it-would be pointless to 
16 
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In the "bus with a 
bra/n" built by Lucas 
Electrical Industries and 
British Leyland, the 
conventional wiring 
harness has been 
replaced by a 
multiplexed system 
using only three wires. 
A central controller 
sends command signals 
to local control units 
which each have a 
different digital 
address. Ease of 
installation and 
maintenance are the 
main advantages of the 
system. 

invest in electronic ignition systems 
which they believe are already obsolete. 
They have therefore decided to jump 
what may be called the "first generation^ 
electronic ignition systems and instead 
plan for much more advanced crankshaft 
triggered systems which offer far more 
benefits, especially as regards probable 
future exhaust emission and fuel 
economy requirements. Indeed, apart 
from any legislative requirements, one 
may hope that the fuel savings may pay 
for the additional cost of the system 
Production costs may also be reduced if 
an ignition system is selected which 
simplifies the tooling required or speeds 
production. 

Crankshaft triggering . 
The ignition systems of conventional 

engines are triggered by means of a 
camshaft synchronising system together 
with a high voltage distributor. The 
advantage of such a system is that it is 

relatively easy to provide mechanical 
speed and vacuum ignition advance and 
to adjust these in production. A contact 
breaker need not necessarily be 
employed, since close tolerances allow 
the use of one of the other types of 
sensor already mentioned. However, the 
distributor is a difficult and expensive 
item to tool, absorbs power and 
generates noise. 

An alternative system involves 
triggering from the crankshaft. In such an 
engine, the expensive camshaft and its 
half-crankshaft speed drive mechanism is 
no longer required while the timing 
scatter between cylinders is much 
reduced over conventional systems. 
However, a sensor is required which will 
operate with large clearances to allow 
for tolerances and wear and further 
clearance is required due to tolerances 
in the positioning of the sensors on the 
various engine castings. 

Crankshaft triggering systems can 
eliminate most of the timing errors 
which arise in conventional ignition 
systems employing a timing chain 
helical and worm gears, where errors ot 
several degrees are not uncommon. 

It is interesting to note that British 
Leyland commenced fitting timing discs 
on the crankshafts of all Austin-Morris 
engines from their new "O" series in 
1978. This enables light emitting diode 
checks to be carried out very accurately 
and conveniently, both in manufacture 
and in service, so that the timing can be 
adjusted and hopefully the vehicles will 
be run nearer to optimum engine 
efficiency. A "black box" memory unit is 
used in the production chain and is pre¬ 
programmed with the ignition advance 
characteristics so that both the dynamic 
and static characteristics can be tested 
together with the distributor advance 
mechanism. This light emitting diode 
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Electronics in cars — intenrated ignition sufttomc 

facility requires only a timing disc and a 
bracket to locate the light emitting diode 
probe, so it adds a minimal amount to 
the cost of a vehicle while providing a 
new level of service accuracy. 
Distributor systems 

A rotor arm distribution system is 
shown in Fig.1 for comparison purposes. 
Signals from the timing computer feed 
the driver stage of a power amplifier 
which feeds a high power Darlington 
stage incorporating a clamping device 
(usually a zener diode) to prevent the 
back emf from damaging the power 
Darlington. A standard ignition coil is 
employed (wound as an autotransformer 
to increase the sparking voltage). 

The rotor arm operates about 0.5mm 
from the electrodes in the distributor 
which are connected to the individual 
soark plugs. Since it is not sealed from 
the atmosphere, this air gap results in 
some voltage loss to the plugs. Main 
advantage of the rotor arm is the ease 
with which the ignition is distributed. 
Although the distributor has to be 
correctly positioned, this system does 
provide a "get you home" feature if the 
computer fails. 

The system shown in Fig. 2 is 
somewhat similar to that of Fig.1 except 
that four high voltage reed switches are 
employed for distributing the high 
tension to the appropriate sparking plug. 
A signal from the computer turns on the 
primary current to the ignition coil and 
simultaneously a signal is sent via a reed 
driver circuit to the required reed switch 
coil so that the associated reed switch is 
closed. At the required ignition time the 
computer provides a signal to the power 
amplifier which turns off the current in 
the primary of the ignition coil and the 
spark occurs at the correct plug. A short 
time afterwards the reed switch opens 
and the cycle is repeated for the next 
cylinder. Thus no spark can occur before 
the reed switch has closed no matter 
what the engine speed or ignition 
advance. 

The advantage of the reed distribution 
system is that the reeds have a long 
(though finite) life, generate little 
electrical interference, and consume 
none of the energy intended to fire the 
plug. If a single reed fails, only the power 
from the one cylinder is lost. 

The availability of microprocessors 
(such as the Intel 8748 and equivalent 
custom LSI devices) seems likely to bring 
profound changes in engine design. 
Consideration must be given to the use 
of a system with programmable dwell 

Chrysler's Spark 
Control Computer, 
the heart of their 
"Lean Burn"system. 
The vacuum 
transducer at top 
left senses manifold 
pressure and 
ignition timing is 
controlled by the 
switching transistor 
at right. 

18 ELECTRONICS Australia, November, 1981 

time, which requires fairly complex 
electronics but which enables spark 
energy levels to be increased and to be 
maintained throughout the speed range 
even in an engine with many cylinders! 
Power dissipation is reduced, especially 
at low speeds, in comparison to the 
inefficient fixed dwell angle systems 

To summarise, exhaust gas emission 
and fuel consumption requirements are 
making electronic ignition systems more 
attractive, if not essential, and such 
systems can also provide the higher 
energy required for the wider plug gaps 
needed for increased intervals between 
servicing. Many of the current ignition 
systems do not generate enough energy 
for optimum burning of the fuel or for 
starting with fouled plugs. 

Siemens of Germany recently 
introduced a TLF 1492 16-pin dual-in-line 
device for use in transistorised ignition 
systems with dwell angle control. This 
device can be used to ensure that the 
primary current in the ignition coil 
reaches its maximum permissible value 
just at the point of firing so that the 
maximum energy can be delivered to 
the spark. The device compensates for 
changes in the number of engine 
revolutions per minute, the battery 
voltage and even the internal resistance 
of the ignition coil, which changes with 
temperature. 
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PLEASE RUSH DETAILED 

Company position title 

SCOPE 
BOX 63 NIDDRIE. 

VIC.. 3042 
TEL: (03) 338-1566 
TLX: AA38318 

ELECTRONICS Australia, November, 1981 19 



Computer control reduces fuel consumption, lowers pollution 
ELECTROMECHANICAL ELECTRONIC 

Fig. 3: General 
Motor's Computer 
Command Control 
unit, standard on 
all of their 1981 
models, gives 
increased fuel 
economy while 
meeting stringent 
US exhaust 
emission standards. 

Reduced fuel 
consumption and 
less pollution are 
not incompatible, 
as shown at right. If 
fuel consumption 
still looks a little 
high, remember 
that a US gallon is 
3.785 litres. 

GM’S PASSENGER CAR 
MILEAGE AND EMISSIONS PROGRESS 

m 
S 
a 
cn 

Anti-skid braking 
Vehicle skids in wet weather are a 
rolific cause of accidents so work has 
een done to develop anti-skid systems 

to maintain stability and steering during 
emergency braking on any type of road 
surface. When the brakes of a vehicle 
are applied, only a rolling wheel 
provides lateral support at the optimum 
deceleration. A locked wheel cannot 
transmit lateral forces, so a car with 
locked wheels loses its steering control 
and stability and may skid or spin 
around. 

Drivers are often advised to pump the 
brakes when stopping on wet roads, ice 
or snow, but few drivers can do this in 
such a way that they not only maintain 
control of the vehicle but also bring it to 
rest within the smallest practicable 
distance. Electronic systems can be used 
to sense whether a road wheel is locked 
or rolling and a suitable control system 
can momentarily release the' braking 
force on any locked wheel so that 
control is regained. Such an electronic 
system can control the hydraulic brake 
pressure by means of electro-magnetic 
valves. 

Anti-skid braking systems simulate the 
action of a driver pumping the brakes, 
but the control system maintains the 

umping at a much higher rate than a 
uman driver. A further advantage is that 

the system modulates the pressure at 
each of the wheel brake cylinders to 
obtain the optimum braking effect with 
complete stability. 

One such system has been developed 
by the Robert Bosch Company, Stuttgart, 
West Germany. It uses three custom- 
designed microcomputers produced by 
AMU Microsystems. One of these 
monitors the sensors on the right front 
road wheel and on the drive shaft; 
another monitors the left front wheel 
and the drive shaft, while the third 
functions as a safety monitor to ensure 
that the system is functioning correctly. 

If a system malfunction should occur, 
the monitor returns the braking to 
normal operation and flashes a warning 
on the indicator on the dashboard 
display. 

It is claimed that the Bosch anti-skid 
braking system has safely stopped cars 
on all types of road surface, both on 
straight roads and on curves, whilst its 
use on dry roads is said to reduce tyre 
wear during emergency braking. The 
system is offered as an option on a 
number of types of European vehicles 
and is also being adapted for use on 
large commercial vehicles, but 
apparently no American car has yet 
adopted this system. 

Microprocessor controls 
As in many other fields, micro¬ 

processors are likely to make a larger 
and larger impact in vehicle systems 

during the 1980's. Fig. 3 shows the 
computer, command and control system 
which General Motors, is incorporating 
as standard equipment on all of its 1981 
passenger cars. It controls such engine 
parameters as the air-to-fuel ratio, 
ignition timing, exhaust emissions and 
fuel economy. It also provides a 
diagnostic dashboard readout to help 
speed repairs. The microcomputer unit is 
about the size of a textbook within a 
thick screened casing and is made by 
Delco Electronics, a subsidiary of 
General Motors. 

In addition to the general functions 
used on all of the cars to which it is 
fitted, the computer command and 
control module can be programmed to 
provide special additional functions on 
specific vehicles. Perhaps the most 
remarkable function is on a new model 
Cadillac with a six litre V8 engine which 
can be switched to a six cylinder 4.5 litre 
engine or a four cylinder three litre 
engine whenever all eight cyclinders are 

not required for the driving conditions at 
the time. This is almost equivalent to 
changing to a smaller car for those parts 
of the journey which do not need full 
power! 

The system provides regulation not 
only for the engine but also for the other 
parts of the car, including air 
conditioning and the clutch mechanism 
on vehicles with automatic transmission. 
General Motors has made a major 
commitment to microprocessors in cars 
and has indicated its faith in this 
development by offering a five year 
guarantee (or 80,000km). 
Microcomputers are also being 

produced for the dashboard display 
systems. For example Siemens offer a 
SAB 80215 which combines a computer 
based on the SAB 8021 with peripheral 
function units specially designed for 
motor vehicles - a clock in 12/24 hour 
format with alarm and stopwatch 
functions, three event counters for 
digital parameters, an analog-to-digital 
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New dashboard displays and cars that talk 

Shown above is an electronic dashboard developed 
by the Italian firm Borletti. Functions monitored 
include oil and water levels, brake fluid level, water 
temperature, oil pressure, brake pad wear, locking of 
doorsvehicle lights functioning, and the length of 
time that the spark plugs, engine and gearbox oil and 
air filter have been in service. The trip computer on 
the right can be used to calculate average speed, 
average and instantaneous fuel consumption, elapsed 
time and distance to destination, etc. On the right is a 
prototype dashboard panel from National 
Semiconductor which uses animated liquid crystal 
displays and speech synthesis to indicate vehicle 
functioning. The system takes inputs from 
microcomputers controlling the car engine and uses 
synthesised speech to give warning messages such as 
low fuel[ low brake fluid, open door or unfastened 
seat-belt. 

suntus SCftTEEtT- EftTBELTS SEATBELTS 

FUEL 
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CHECK 
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converter with three multiplex inputs for 
the acquisition of analog data, and a 
multiplexed interface for 20 input and 
output functions. The storage capacity of 

4this device is 2K bytes of ROM and 128 
bytes of RAM. 

Such an on-board computer can 
provide the driver with a great variety of 
information, ranging from time of day 
and stopwatch functions to outside 
temperature and frost warnings and the 
estimated time of arrival at the 
destination. 

Microprocessor based instruments are 
used in the 1981 Chrysler Imperial. 
Vacuum fluorescent read-out tubes 
(similar to those in some calculators with 
green displays) are used to display the 
time, odometer readings, speed, the 
gear selected, fuel indicator, etc. 
Displays for engine parameters (such as 
radiator water temperature, oil pressure 
and battery system voltage) are 
incorporated, as are some less common 
functions such as door not correctly 
shut, brake problems, burned out 
indicator bulbs and any microprocessor 
malfunction. Two microprocessors are 
employed to accumulate the data from 
the various sensors and to compute and 
display the values of functions. 

Odometer readings are stored in an 
electrically alterable read only memory 
(EAROM) which can retain data for years 
without power. 

Although dashboard lights are used in 
many currently produced vehicles to 
draw the attention of the driver to any 
system malfunctioning, it is expected 
that future vehicles will contain systems 
for providing warnings and problem 
diagnosis by means of synthetically 
produced voice announcements. 

Intelligent bus 
British Leyland Vehicles and Lucas 

Electrical Industries have completed the 
development of a bus "with a brain" 
which, it is said, will point the way 
towards greatly improved electrical 
systems for commercial vehicles. 

On this prototype bus, the 
conventional wiring harness has been 
replaced by a Lucas Multiplex ring main 
wiring system which consists of only 
three wires, namely a power rail, a data 
transmission rail and a clock pulse rail. 
The ring main is connected through 
spurs and control units to the horn, the 
lights, etc and driver-operated switches 
cause a central controller with its 
microprosessor to send digital address 

and command signals along the data rail. 
Each of the local control units has a 
unique address code and only the unit 
addressed by the central controller will 
respond and actuate the required 
equipment. 

Advantages claimed for this system 
include ease and simplicity of its 
installation, ability to incorporate 
interlock systems and the speed with 
which all electrical circuits can be 
checked using a diagnostic system 
developed by Leyland Vehicles. 

The prototype, code-named REV-OI, 
cannot be driven away unless its doors 
are closed and provides the driver with 
an indication as to why he cannot drive 
it. 

Similar checks are provided for all of 
the other driver-operated controls. The 
functioning of any lights which should be 
on is checked 20 times per second. One 
of the major advantages of the 
microprocessor based bus is the ability 
for fault diagnosis to be easily carried 
out. Electrical failures are responsible for 
a huge number of vehicle faults and 
Leyland has developed a system which 
can check all of the electrical circuits in 
the vehicle and produce a printed read 
out of the faults present. ^ 
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ALTRONICS ... ALTRONICS 
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AT LAST THE FABULOUS ETI5000 STEREO PRE AMP 
(Brilliantly designed by Australia's top audio engineer David Tilbrook) 

DIODE 
SUPER BUYS 

IN914 5C 
IN4002 60 
IN4004 8C 
IN4007 IOC 
IN5404 30C 
IN5408 40C 

OEM PRIME- 
SPEC LEDS 

IDIRECT IMPORT PRICE/ 
13mm Red 15c 10 up 13C 

Green 20C 15C 
Yellow 25C 20C 

15mm Red IOC 8C 
Green 25C 20C 
Yellow 30c 25C 
Orange 30C 25C 

|RECT Red .250 .200 
Green .30C .25C 

GERMINIUM 
DIODES 
Equiv to 0A91 SPEC 

*8“ 
►each for too 

EXCLUSIVE metal film 1% resistors supplied throughouL 
EXCLUSIVE lorin low noise high reliaity switches supplied. 
Kit includes absolutely ail components and full instructions 
and includes superb instrument rack cabinet. 
COMPLETE KIT ONLY $245.00 

8 WAY OIL SWITCH 
quality Japan man) 

iT~ 

DALO PENS 
Great PC art- work aid. 

DIRECT 
IMPORT PRICE 

PRINTING CALCULATOR 
VOESA 1871 P.T). 

This portable Or 
mams powered adding 

machine,and calculator 
has in built rechargeable^ 

batteries with modern^ 
silicon chip technology 

for home or business 

10 up 

S]80 
/moNV, 
/SSACX' 

PRICE CRASH ON 
AA NICADSL, 

Quality 
MatsushitaV. 
manufacture 
1.2v500mah 

1-9 10-99 
$150 $130 

MINI RELAY 

PCB mount 8- 
15v coil 1 amp 
SPOT contacts 
1 OOO's sold 

AMAZING 
VALUE 

) HARD TO GET SEMIS AT BARGAIN PRICES 

2N6027 PUT 65C MPF105 
BF115 75C LM380 
MPFI02 55C CA3I40 
HF/VHFFET BF469 
MPFI04 50C 

BF470 *100 
VN88AF VMOS *395 
MEL12 PHOTO _ 
DARLINGTON 95C 
LAM3915 LEO 
BAR/DOT ORVR *3“ 

50 

MOLEX PINS 
SAVE 50% 

00 
Pack 100 

'O', 

AC ADAPTOR 

SHI 
240/3 45,6.7-5. 
9.12c" 300ma 
SCOOP BUY 

15 

Charges 4 aa 
nicads VALUE 

NICAD 
CHARGER 

^©47V^ 

$750 

BLACK IS 
^BEAUTIFUL 

w 
19 INCH RACK 
BOX (483mm .. 
x 132mm H) Get 
a professional 
finish like 
Namakichi and 
Technics with 
your projects. 

SQQ95 
\3%3 each 

5 up 

*35°° 
Rush in your order NOW' we will rush it back 

MOSFET BARGAINS 

INFRA RED LED{ 
SAVE 60% 
Philips C0Y89A, 

1-24 25-99' 100 up 

75C 65C 55C 

As used in the 
current mosfet 
amp projects 
SAVE 33% 
Hitachi 25K134 
Hitachi 25J49 

PC STAKES (PINS) 
SAVE 33% 
Pack 100 favel 

NEW OP AMPS 
Used in the 
5000 series 8jf^T 
preamp rr[ 111 

NE5534N 25 "Jf 

NE5534AN $~| 95 $iss 

Bitsav RESIN 
CORE SOLDER 
$1.00 OFF 200g 
reel Lab grade 
Immdiam BARGAIN 

10 up *3“ 
ALTRONICS 
M5 SlitfiMi Si. PCRTH 

109)3281599 
for instant service 

All Mail Orders: 
BOX 8280 PERTH 
Stirling St.WA 6000 
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ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... 

INCREDIBLE BARGAIN 
FAIRCHILD LED DISPLAY 

FND500.5IN ^ 
WERE ‘Z95- 

950 
85010 up 

LIGHT DEPENDENT RESISTOR 

Dark 200K Light 330 OHMS 

lOup 550 

TRF RADIO I.C.ZN414 
Equiv. to 10 
Transistor Radio 
with Just 7 Exter¬ 
nal components 
(Inc. Battery - 1.5V 
3MA) Freg. Range 
150 KHZ-3MHZ 
DIRECT HIGH Z 
EARPHONE 
O/P DRIVE 
LESS THAN V2 PRICE 

SI50 -Q 
Write for free 

circuit diagram 

SWITCHES 
DIRECT IMPORT PRICES 

B 

A Mains Push 
Nutton 250V 3A 
MOM Action 

lOup 
S]20 S|40 

B DitT$~Pusb-en—Push Off 

$150 10 up S]30 

$]25 C Mercury Tilt SW 
120V 1 AMP 

D MIN toggle 
250V3ASPDT *«nn 

10 up 950 5<UU 
EMIN toggle250V 
3ADPDT 
10 up SJ80 

F MIN toggle 250V 
3ADPDT Centre ^ _ n_ 
i0uP*130 

PUSH BUTTON SWITCHES 

Ideal PCB mount - PACK OF 4 
Momentery 2 pole 
Push-on Positive 
"click action" Geat 
for alarm equip, 
intercoms, custom 
keyboards etc. 

$|85 
10 Packs or more 

TDK TDK TDK TDK TDK 

BARGAIN OF 1981 - ACOUSTIC 
DYNAMIC C90 ADC90 

.$050 
^ ea. 

6 PACK $20°° 

CMOS 401 IB 
^ Quad. 2 Input 

NandGate 

^20o 

AM/AIR BAND RADIO 
Listen to Jumbo 
Jet Pilots AM BAND + 
MHZ 108-174 

1 SOLID 5TATE AfVvHFWR 

GREAT 
VALUE $2450 

PANEL METER MU45 

6 a 

10 up $yoo 

0-1MA (120 
OHMS) 
Size 58W x 52H 
lOup 
Mounting hole 
44MM 
Bolt Centres at 

l 38MM 

$750 

VER0TYPE 
STRIPB0ARD 

with Alpha 
r Numeric Grid 

304 x 100MM 

$300 

PHONE DIALER PUSH BUTTON 

w 
yr 

L00 
Fits in minutes! 

to any telecom style phone 

2851 TRANSFORMER 
DIRECT IMPORT 

$250 

10 up $225 

ARLEC DISCO LIGHT 

dl 
FERRIS STEREO CASSETTE 

JM8001. Top quality AMAZING LOW' 
unit price slashed to 
clear. 6 Watts per 
channel, fast r/wind, 
f/fwd, auto eject 

» /AIVirVZ.M'iVJ LWVl 

6995 
PRO GRADE TINNED 

HOOK UP WIRE 
13/.12MM 100M 
rolls - 8 colours, 
Black/Red/Brown 
/Yellow/Green/ 
Blue/White/ 
Orange. 

$495 

per roll 

or 8 rolls for 

*35°° 

•Flashes lights to 
the beat of Music 
•Strobes at differ¬ 
ent speeds. 
•Dims the lights1 
for dancing, 
moods and affects 

30 only - Be Quicky 

X 

WESTON 2.5 W AH 
MARINE HANDHELD 

CHANNEL 27.880 
fitted Includes 
carry case - get 
one for the boat 
today 

s5995i 

EA AND ETI KITS (Nov. Only) SAVE 40% 
• DIGITAL 
CAPACITENCE ^59^ 
METER EA 80 
Measures 1PF 5^J||UU 
99.99 MFD 

25*50 

•HI CHARGE CAR BATTERY 
6AMF CHARGER Arlec Project 

*57** 

*4500 

•LED^ND 
LADDERS EA 80 
Great fun for the ClOfUl 
Kids SJ^U 

•MUSICOLOUR 
IV EA 81 Light 
Chaser and 4 
Chan. Musicolour 

• DIGITAL 
ENGINE 
ANALYSER EA 80 

•METAL 
DETECTOR ETI 
561 Includes coil 
(less former) 

*89** 

S7950 

$4500 

52950 

$22°° 

SUPERB OUALITY WESTON SLIMLINE GRAPHIC 

EQUALISER/AMPLIFIER^ 
Incredibly compact 
22H x 145W x 132D 7 
Key25W/25WLed fa}; 
Level meters/Qual 
Japan Manf. Freq. 
Response 20HZ - 
30 KHZ. 

$75°o 

DICTATION 

RECORDER 
Every business¬ 
man should have 
one Pocket size 
wilh quality 
Japanese 
mechanism 

SOT 
Microcassettes S3 50 i 

I Hwuemteana l 

SHEEN CAR FRIDGE 
(Reverse cycle - Heats or Cools at 
the flick of a switch) 
Just about the greatest 
little accessory for 
your car this 
summer 
Holds 17 
cans 
(over two 
gallons) 

$705ir 

INCREDIBLE AM/FM 
CAR STEREO OFFER!! 

699® 

FERRIS 
JTWIN CONE 
"SPEAKERS 

lOWAttilmax. 
Complott wltn 
qr*ll». 

Includes speakers 
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Construction of a television satellite ground station is definitely not a 
project for an idle weekend — but an increasing number of radio 
amateurs are taking up the challenge. In this article a reader from 
NSW describes his system, which has successfully received signals 
from the Intelsat IV satellite used to relay ABC television to remote 
areas of Australia. 

The author's interest in receiving televi¬ 
sion transmissions from satellites dates 
back to the mid-70s when international 
use of Intelsat satellites increased to the 
extent that pictures could be received 
from overseas on a daily basis. CBC 
news services and sporting events from 
the USA were the most regular transmis¬ 
sions. Receiving these NTSC transmis¬ 
sions presented a small problem, finally 
overcome by building an NTSC video 
monitor. 

Until last year Australia did not use 
satellites for the relay of domestic televi¬ 
sion programs, relying on coaxial cable 
"land-lines" and terrestial microwave 

links. This situation changed when the 
facilities of a transponder on board an In¬ 
telsat IV satellite was hired for domestic 
use. 

Parked in a synchronous orbit above 
the equator at approximately 172° east, 
this satellite can be "seen" from almost 
all parts of Australia, as distinct from the 
Indian Ocean satellite that is in line of 
sight in an area beginning a little to the 
east of Ceduna, South Australia. 

The central "footprint" of the Pacific 
Ocean satellite extends over most of 
Western Australia, South Australia, the 
Northern Territory, Queensland and the 
north-western corner of NSW. Transmis¬ 

sions from the satellite are beamed at 
central Australia, with Alice Springs in 
the centre of the prime reception area. 
Moving away from the centre of the 
beam (called the "bore sight") the signal 
level falls off at a predictable rate deter¬ 
mined by the satellite's antenna radiation 
pattern. 

The television channels are carried by 
the 36MHz bandwidth transponder. Both 
are ABC transmissions, with one 
originating in NSW and the other in WA. 
Local users of the transmissions can 
therefore chose between two time 
zones. 

The Australian Government, through 
Telecom, has installed a number of TV 
Receive-Only (TVRO) ground stations to 
bring television to remote areas of 
Australia. Fifty-two of these stations are 
planned, with each re-transmitting the 
satellite signal to communities witnin a 
radius of 35km. From all reports the pic¬ 
ture quality provided by the existing sta¬ 
tions is excellent. 

It is one thing for Telecom to under¬ 
take the design and construction of a 
TVRO, and quite another thing for the in¬ 
dividual experimenter with limited 
resources. It can be done, however, pro¬ 
viding one is prepared to spend the time 
to locate certain items which are ab¬ 
solutely necessary for the project. 

Before going further lets look at the 
transmission parameters more closely. 

Western Australian ABC transmissions 
are at a frequency of 3795MHz and NSW 
transmissions are on 3814MHz. In both 
cases the bandwidth of the signal is 
17MHz. Polarisation of the satellite beam 
is circular in a right-hand direction. 
Transmitted power is given as +29dBW 
at bore sight, and the loss on the path to 
the receiving antenna is around 196.5dB. 

The first requirements for a satellite 
ground station are a three metre (or 
more) parabolic reflector and an RF 
preamplifier with more than 25dB gain 
and a noise figure of 1.3dB or better, 
suitable for use at 4GHz. Although both 
items can be made at home the first re¬ 
quires extremely precise construction 
and the second a good knowledge of 
microwave techniques. 

Luckily, the author was able to acquire 
a pair of three metre dish antennas at a 
government auction for a mere $30.00. 

*41 Skyline Street, Gorokan, NSW 2263 

Three metre dish 
for the author's 
home-built satellite 
TV station came 
from a government 
auction. Other 
components were 
built at home, bas¬ 
ed on surplus 
equipment. 
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One of them now resides in the 
backyard as the receiving antenna for his 
system A 4GHz preamplifier was 
located which had a noise figure of 6dB 
and a gain of 10dB, but this has recently 
been replaced with a more satisfactory 
unit providing 50dB gain with a IdB 
noise figure. 

At bore sight with a unity gain antenna 
we would receive a signal equal to the 
transmitted power minus the path loss: 
29dBW-196.5dB = -167.5dBW^ Con¬ 
verted to dBm this equals -137.5dBm. A 
receiver with a 17MFfz bandwidth and a 
noise figure of 1.3dB would require an 
input of -lOldBm to equal the 
equivalent input noise power (assuming 
a unity signal-to-noise ratio). To produce 
3 noisy but watchable picture a S/N ratio 
of 7-8dB is necessary, and taking 8dB as a 
realistic figure, our input signal require¬ 
ment has now increased from -lOldBm 

to -93dBm. 
Referring to our received signal 

strength of -137dBm we clearly need a 
significant amount of antenna gain 
(-137.5 - 93 = 44.5dB). This gain can be 
obtained from a five metre parabolic 

reflector. 
A 4GHz FM wideband receiver was 

built up next, starting with the 4 020GHz 
local oscillator. A single diode mixer 
stage was followed by a low noise IF 
preamplifier, with the entire unit being 
based on a piece of surplus 4GHz link 
equipment manufactured during the 60s 
by Marelli of Italy and widely used in 
Australia. A 4GHz bandpass filter was us¬ 
ed ahead of the first mixer, providing a 
slight improvement in signal-to-noise 

ratio. 
The output frequency of the mixer is 

approximately 200MHz, depending on 
the input frequency, which is of course 
determined by the TV transponder being 
received. A tunable 200MHz second 
mixer is used here with a 70MHz IF stage. 
At this point the video bandwidth ot the 
signal is reduced to 12MHz. Despite the 
fact that the video signal has a band¬ 
width of 17MHz, the essential informa¬ 
tion is contained within about 9MHz ot 
the carrier. Reducing the bandwidth ot 
the signal results in an improved signal- 

to-noise ratio. , 
Completing the system is the 

amplifier, d( 

mm 
Author's home-made cassegrain feed 

horn. 

amplifier, demodulator, de-emphasis, 
energy dispersal clamp and baseband 
output amplifier. Two linear gain stages 
are used prior to demodulation. Initially 
six limiting stages were employed, 
followed by a Travis discriminator but 
this was later changed to an NE564 
Phase Locked Loop demodulator which 
incorporates a limiter ahead of the 
demodulator and appears to produce 
pictures from a lower signal to noise 
ratio than the Travis. The improvement is 
about 1.5dB, and the PLL requires no tun- 
ed circuits whatever, considerably 
simplifying construction and alignment. 

The de-emphasis network was Pr°due 
ed empirically and consists of an R-L-C 
network followed by a 7MHz low pass 
filter and a diode clamp to remove the 

Are you tired of paying too much 
for your cassettes and 
accessories? Your problems are 
over... for one dollar! 

4GHz receiver is beneath the TV 

monitor. 

25MHz triangular energy dispersal 
waveform. By way of explanation, it is 
usual practice to shift the frequency of 
the FM carrier from the satellite up and 
down at a low rate, apparently to reduce 
the possibility of satellite transmissions 
interfering with terrestiai microwave 
links. This dispersal waveform must be 
removed by the receiver. 

Using the three metre dish with a 
home-made cassegrain teed sYs^eryj' 
home-made circular to linear feed hard¬ 
ware and circular to rectangular 
waveguide transition to suit the low 
noise amplifier, the passive gain of the 
system is close to 40dB. . . 

Pictures received «re quite noisy but 
do produce coherent colour lock and 
correct ident. Differential phase and gain 
is satisfactory. Sound demodulated at 
6.2MHz is also noisy, but is usable. 

The author's location in the Gosford 
area of NSW puts his receiving system so 
far outside the satellite coverage area 
that signal level predictions cannot be 
made. Suffice to say that professiona y 
made equipment tested only 65km fur¬ 
ther south failed to produce identifiable 
pictures or sound despite the use of a 
five metre antenna. It would appear that 
there is plenty of scope left for the radio 
and TV amateur experimenter yet w 

I rz'Tf 

You receive:— 
• A Dindy Super C46 cassette^ The 

superior low noise tape with a 5 year 
guarantee that can save you up to 50 /o 
on comparable quality imported tapes. 

• A Dindy catalogue packed with savings 
on tapes and audio accessories. 

• A special introductory offer too good to 

refuse. 

B33 ftp 
V- <?p 

I 
I 

To: DINDY SOUND WAREHOUSE 
15 BOUNDARY STREET (P.O. BOX 55) 
RUSHCUTTERS BAY 2011 

TEL: (02) 33 5293 
20,000 people have bought over 
1 000,000 cassettes from us. 'hey 
all can’t be wrong. $1 spent could 
save you hundreds. 

Mr/Mrs/Miss . 

Address . 

{^5 P/code 

■ POPE 6016 EA 1181 MH ■ 



Digital recording sparks off 
a resistance movement! 

Despite the momentum which continues to build behind dioital audio 

the sVstem continue to be heard from a 

eartS’Tnd thl T*' Qr0Up °ne is reminded of the “flat- 
k d th^ ant|-metr|c crusaders. It could even be that 

e^Tam^nf^ K'"9 Canute is ^ toS 
In so-saying, I must admit that there is a 

basic difference between the anti-digital 
group and the others. The convictions of 
King Canute, and the assertions of the 
flat-earthers and the anti-metrics can be 
assailed and/or defended using fairly 
transparent reasoning. On the other 
hand, the arguments of the anti-digitals 
currently rely heavily on subjective judg¬ 
ment and may only be resolved by the 
passage of time - one way or the other. 

The fact is that, if an audiophile insists 
that he can hear something peculiar in a 
recording, which others think is normal, 
there is no easy way to prove or 
disprove his claim, and a stand-off situa¬ 
tion frequently follows: 

The unbelievers are likely to dismiss 
the objector as something of a crackpot 
- given to imagination, flights of 
technical fancy or even to grandstand¬ 
ing. 

He, in turn, may scorn his critics as 
stubborn technocrats, with an eye for in¬ 
struments but certainly no ear for real 
music! 

Both groups tend to back away from 
any middle ground; that would be a sign 
of weakness. Both tend to relish and 
flourish published opinions which corres¬ 
pond to their own. 

In fact, the reader mentioned in last 
month's Forum - "I have lunch with a girl 
named Alice" — proved quite zealous in 
this respect. Having expressed, by 
telephone his discontent with digital 
sound he has since sent me various ex¬ 
tracts from overseas magazines, drawing 
attention to heavy criticism of digital bv 
certain audio professionals. I would 

Ciewl l3Ty haVS re'nforced his own 
cnh^ri nh po,nt where he is now substantially convinced. 
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So be it! 
For my own part, I have found their 

arguments open to considerable query. 
Amongst the excerpts which reached 

me was one from "Absolute Sound" (Dec 
'80), detailing an interview with Douglas 
Sax, professional musician, professional 
recordist and founder of Sheffield Labs, 
well known for their activities in direct- 
cut recording. 

With that background, Douglas Sax 
could probably walk right away from 
most of us in respect to practical ex¬ 
perience in sound recording. And, 
because of his background as a propo¬ 
nent of the direct-cut system, his pas¬ 
sionate condemnation of the now- 
ascendant digital approach may not be 
all that surprising. 

Unfortunately, from the viewpoint of 
objectivity, the interviewers tended to 
reinforce rather than question Douglas 
Sax's opinions, so that the whole thing 
has taken on the character of a gripe 
session. ° K 

Nevertheless, the collective assertions 
have a certain familiar ring but a quality 
that I find less than convincing. For exam¬ 
ple, Douglas Sax chooses to quote 
seriously from discussion at a recent con¬ 
vention of the AES (Audio Engineering 
Society): & 

... if you take a low, sustained organ 
tone and slowly increase and decrease 
its level, so that you are asking the 
machine to decide what finite level to 
give it, it sounds like a motorboat!" 

Does it, now? 
I concede that one might expect this to 

happen if one took too seriously the 
pamphlet diagrams which show 
waveforms chopped into coarse digital 

1981 

steps, before being smoothed 
rnysteriously back into their original 
shape Fortunatdy, however the usual 
16-bit digital system offers a great many 
more steps, or levels, than the diagrams 
typically suggest. 

In fact, I have just got through listening 
to the latest CBS Masterworks recording 
of the Mormon Tabernacle Choir, 
mastered from a Sony PCM 1600 digital 
recorder. They use a 16-bit sampling 
system and specifically state that this 
provides "over 65,000" discrete sampling 
numbers (or levels). 

If we accept the dynamic range of or¬ 
chestral music as being, at most, 90dB 
the steps are not going to be very coarse 
by Retime the full range is divided into 
65,000 increments. Even allowing that 
only a small proportion of the steps are 
actually used to represent a low 
amplitude signal, I boggle at the 
fuss?rt'?n that1 tbe quantising is so coarse 
that it sounds like a motorboat". 

think about that organ note: isn't it 
hkety that the level of an organ bass pipe 
will itself vacillate more than some tiny 
fraction of a decibel, due to vagaries of 
airflow and acoustics? Even with an elec¬ 
tronic organ I suspect that, in actually at¬ 
tempting the suggested test, one would 
end up listening to the jumpiness of the 
organ swell, or the panel fader, or the 
operator's fingers rather than the digital 
sampling! 6 

Just for the heck of it, I tested the asser¬ 
tion on a friend, an academic and a prac¬ 
tical man, highly esteemed in the audio 
fraternity in this country. He wasn't con¬ 
vinced either. In fact, fie produced the 
best belly laugh I had heard all the week' 

ofX°reStrained su88est'on from one 
of the interviewers was to the effect that 
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indecision on the part of the sampling 
system might cause it to vacillate bet¬ 
ween (say) 999 and 1000 steps, going up 
and down a waveform, and that this 
could produce a subharmonic of the 
sampling frequency, unrelated to the 
music. It might be 70 or 80dB down he 
said, but the effect of that misplaced bit 
might still be audible. 

The overt assumptions are that: (1) it 
does happen; (2) single-bit indecision 
produces a resultant, in defiance of the 
low-pass filter and (3) the resultant is 

audible. 
But, again, those doubts. 
Why need there be a pattern of spon¬ 

taneous "indecision"? If there is a chain of 
"999/1000" events, might they not be 
logically explained by residual noise 
riding on the signal? It would then boil 
down to how you prefer your noise — 
before or after digitisation! 

In a practical situation, we are not con¬ 
cerned with recording (and counting 
steps in) a perfect sine wave from a 
noiseless signal generator. We are con¬ 
cerned with recording sound waves 
from practical sound sources, with 
vagaries affecting every single and suc¬ 
cessive cycle, and all of them emerging 
from a noise background which rarely 
has an SPL of less than 35dB. 

I suspect that, in such company the 
alleged stray quantising bits may have 
great difficulty in making themselves 
heard. But, again, it's just my gut feeling! 

There are other statements in the con¬ 
versation about noise that I don t 
understand: 

"You can't hear below the noise floor 
of digital, but you can with analog." 

"You have white noise, which we call 
tape hiss, and you record a pin dropping, 
way down below the level of the noise. 
With digital, / don't hear the pin drop." 

THE MEANING? 

One could put a number of construc¬ 
tions on these statements, all of them 
somewhat wobbly. It seems to me, 
however, that if digital recording pro¬ 
vides at least another 20dB of dynamic 
range, weak signals - like Saxs 
hypothetical pin-drop - could be posi¬ 
tioned above the noise floor, not below 

After all, that's what extra dynamic 
range is all about. 

On the other hand, they may be imply¬ 
ing that the digital system is so inefficient 
at low sonic levels that it becomes vir¬ 
tually deaf to whisper-quiet sound. As a 
further implication, the noise only seems 
low because the system has bottomed 

out! . £ . 
If such is the case, the promoters of the 

digital system stand accused of a giant 
confidence trick - something that would 
directly impugn the engineering brains ot 
Soundstream, Sony, Technics, Sanyo and 
as many other major companies as are 
currently offering digital recording 
equipment. 

And what of the rapidly increasing 
numbers of major recording companies 
which are swinging over to digital 
mastering now, and to an all-digital 
system in slightly longer term? And what 
about the video industry - here and 
overseas — exploring digital mastering as 
the likely way to go for stereo TV 
soundtracks? 

Thousands of engineers are involved in 
this major technology shift. Given that a 
proportion might go along with it for 
commercial reasons, it is nevertheless 
unthinkable that major flaws would not 
be documented in professional journals, 
with facts, figures and curves - even for 
quite selfish reasons, like getting a paper 
published. . „ 

Nor are we talking just about digital s 
behaviour at low signal levels. Doug Sax 
also attacks industry claims about the 
ruggedness of a digital master tape and 
the validity of multi-generation copies: 

THE TAPE ITSELF 

"Probably the most severe limitation of 
digital systems that exist today, what 
bothers me most, is the deterioration in 

copies. . . „ 
"Their biggest claim is their biggest lie. 

Before the group is finished with the 
theme, digital audio tape is represented 
as being pushed beyond its inherent 
storage capacity. Bits of signal go a- 
missing and, I quote: 

"By the third copy it becomes a total 
joke and unlistenable." 

Because multi-generation copies are 
unacceptable — according to Doug Sax — 
the "smart" computer-aided editing 
systems are also invalid. You still have to 
rely on the time-honoured razor blade. 

And don't think you can store the 
digital masters, somebody says, at least 
with the formulations that are being us¬ 
ed in America at the moment: 

"Six dB of erasure and it's 
gone ■ ■ Well see how well it holds up 
in a few years." 

I am not in a position to say that Doug 
Sax and his companions are right or 
wrong but, if he's right, then thousands 
of his fellow engineers are being in¬ 
credibly naive. And a clutch of them are 
being incredibly unenterprising in pass¬ 
ing up the opportunity to publish a shat¬ 
tering, fully documented paper nailing 
the audio industry's biggest ever "lie". 

I almost forgot; there's one other thing 
they should look at, according to one ot 
the interviewers. Despite the filter, in a 
sampling system: 

"... you have a continuous ripple 
function going back into the audio 
range." 

How does that statement align with the 
CBS/Sony claim for frequency r(*P°nse: 
plus and minus 0.5dB from 20Hz to 

20kHz? 

Every printed circuit 
ever published by EA & ETI 
• Accurate machine printed etched circuits 
• Send $5.00 for Computer Printout 

listing every project in stock. 
• Specials to your artwork 
• Postage on PCB's add $1.00 
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HOURS OF TRADING 
Mon to Fri: 9am to 5pm; Sat: 10am to 3pm. 

Special 48 hr prototype service now available. 
Ask for our FREE quotation. 

MAIL cheque or money order 
(add postage) direct to— 

radio pty ltd 

651 FOREST RD, BEXLEY, 
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n crTonMirQ Australia. November, 1981 27 



iD1CK SMlW 
SOUND 

VALUE’ 

S'# 
car 

HI FI! 
These incredible speakers handle 30 watts per 
channel (max.) with quality tweeter, mid-ranqe 
and woofer speakers for great sound! They’ll 
™ke ?°ur ster?° cassette or FM radio sound 
„??er thf" ever! Finished in strong grey plastic 
^th mesh grille and angled bracket for mounting. 

SOUND 

VALUE! 

SAVE 
32^ / «J 20% 

Cat. A-7082 PER PAIR 
SJORE YOUR CASSETTES 
Ih‘* ^‘nyl cassette case has carry handle and 
fastener and stores up to 16 cassettes In their 
cases. Ideal for the car or home. rT_. \ 

SOUND] Cat. C-3810 

VALUE! $095 

build this top amp 
AND SAVE! 
,ThJl ^larDa.SJ-"AmP,ifier no^Hndud^ 
the latest BI-FET operational amplifiers 

}b* DPu' staJes forthe ultimate in low 
"?!**• hi^9h performance signal handling 

In 1 g7Qlri|tlC*' Yc/ “ cos,s lcs* than it did 
| yourself! * fortune by bulIdl"9 « 

GREAT VALUE!!! $79 

” TRANSFORMERS 
rriTTn > -r> XN ____ 

fltfiwi 
BE QUICK LIMITED STOCK! 

JTOP VALUE! - 

SHURE MAGNETIC CARTRIDGES 
Model M-91ED 
The Shure M-91 ED is a first class magnetic 
cartndge. It has high trackability with a 
recommended tracking weight of between % and 

stylus0"5 Comple,e Wlth ell‘P'ica‘ *<=»«£ $/fQ00 

Model M-70EJ 515 
This cartndge has a tracking weight of lVa to 3 
grams and a frequency response of 20 - 20,000Hz C -f O 
Complete with elliptical stylus. Cat.'C 5512 * 1 Q50 
Model M-70B 
The same superb specifications as the M-70EJbut 
has a spherical diamond stylus. The same stylus is 
supplied with the Dick Smith turntable ^ tzr\ 

Cat. C-5511 ^1350 

Replacement Styli 
for the M-91 ED cartridge. $1 CJ^5 

for the M-70EJ Srtridge.36 $1 /I 50^ 

for the M-70B cartridge5034 - * 

Cat. C-5032 

DON T WRECK 
YOUR RECORDS 
REPLACE THAI 
WORN STYLUS 

TOOAY' 
$095 

TOP 

VALUE 

HI-FI STAND 
A beautifully prepared kit cabinet, 
comes to you in knock-down 
form and complete with full 
instructions for easy assembly. 
Finished size 370mm (d) x 470 
(w) x 940mm (h). Wood grain 
finish Cat A-0105 

1^0,00°!’ 

Cat. K-3412 

Transformer extra 

sW11 

40 FOR THE ABOVE AMP 
I Team this incredible C core’ power 

I transformer with the above and you've Cat 

I got a 40 W P C amp. M-0148 

I Standard low noise transformer for * a A|nn __ 
I 25 w.p.c. output. Cat. M-0146 * I 25 

WATTS I 

Head Demagnetizer 
Ideal for use with all audio tape 
machines using magnetic tape. 
Simply plug into 240V AC and use like 
a wand to sweep' away excess 
magnetism! If excess noise is 
plaguing your recordings, this could 
oe the answer! 1 

$775 Cat. C-7222 

WATTS I 
t$2650* 

_Wftj,,! ^1 Cat. C-4103 “ 

to tape via suction 4 if «LI Each pack contains ^ 

ECONOMY STEREO 
. PHONES WITH 
WITH VOLUME CONTROL 
Great headphones at 
great price! Volume 
control for left and right 
channels. Rated at 8 ohms I 

iSAVE 10% $ 11 25 J 

I to tape via suction 
I pad fitting. £ yc1 

I Cat. C-7300 * X 

subject to Telecom ai 

AH our stores 
carry a full range 
of audio leadsx 

and plugs. 

PICK 
flow 145 Parramatta Rd AUBI 

j Each pack contains 
J two cassette holders 
f which lock together, 
I can be screwed into 
I the wall or made free 
I standing. Holds up 
J to 32 cassettes 
I horizontally or 20 
j cassettes vertically. 

Cat. C-3800 

I MYLAR PHONES 
Slim, lightweight 
’phones. Supplied 
with lead and stereo 
jack. Adjustable 
headband. Great 

\sound! 

SAVE 
$15.00 
PAIR! 

TOP 
VALUE 
Impressive speakers at a 
bargain price! Rated at 8 ohms 
impedance, 15 w.p.c. Why not 
buy a pair for the patio or 

rumpus room and have music 
all over the house! 

Extension 

SAVE 

20% 

Extension 
vALUEW I. sPeaAers 

$24 SOUND 

VAlAJfL 

$520 

■ C-4105A/ | VAt-U»- 
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39 
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Cat A-2460 

^64^ 

SAVE 10°/, 

IblCK’S 
OWN 

QUALITY 
TAPE 

<&/ ^ 
Good quality cassette I 
tape, at a lower price. 
Even greater savings if 
you buy 10 or more! 

C60 Low Noise 
Cat. C-3350 $ -J 50 

10 UP $1.00 

C90 Low Noise 
Cat. C-3352 $O()0 

10 UP $1.20 ^ 

C90 Extended 
Dynamic Range 
Cat. C-3354 tf|7c 

10 UP $1.90 2 

SOUND VALUE! \ 

SALE PRICES EXPIRE 
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FORUM — continued 

One could go on, beyond the point of 
tedium, but let me make two other 
points. During the discussion, the group 
agreed that they could hear coherent 
sound well down into the noise floor of 
an analog tape system and that this add¬ 
ed 10 or 20dB to the "perceived dynamic 
range". This leads to the further 
statement: 

"But let's say 7OdB . . . Similarly when 
you go above the operating level oj fne 
recorder, you can get another 10dB on 
top of that, before get into trouble. It 
you have a 70dB system, that gives you 
90, perhaps lOOdB of perceived dynamic 

range." 
The old biblical simile of "straining at a 

gnat and swallowing a camel" has 
nothing on this. 

Having worked their way so diligently 
through the alleged shortcomings of 
digital technology, the group is quite 
relaxed about pushing the analog system 
down into 10dB or more of noise and up 
into another 10dB or so of top-end 
crushing. 

This is compounded elsewhere by their 

rejection of half-speed disc mastering as 
unnecessary and even prejudicial to the 
end result. This, despite the fact that the 
producers of numerous audiophile discs, 
source notwithstanding, queue up to 
take advantage of RCA's and JVC's very 
considerable facilities and research in 
this area. 

This easy rejection by the group of dif¬ 
ficulties with the traditional way of doing 
things does not sit easily with conversa¬ 
tions I have had with local recording 
engineers, also using the best analog 
gear available. They appeared to be very 
familiar with two problems: 
• Getting high frequency transients on 

to the tape without crushing; 
• Getting high frequency energy on to 

the disc, at the full desired amplitude, 
without burning up the cutting head. 
These are the very problems which in¬ 

duced the technology which is currently 
under attack. 

Last but not least, Doug Sax raises the 
bugbear of stress when listening to 
digitally sourced material: 

"I'll work for three hours on a digital 

recording and I can hardly move out of 
the room. The fatigue: Digital is unique 
in my experience." 

I've already had my say on this subject 
(Forum, August '81, page 26: "SAMPLED 
SOUND: You've been listening to it all 
your life"). 

It was also the subject of a presentation 
by Dr John Diamond at the May '80 Con¬ 
vention of the Audio Engineering Society 
in Los Angeles. 

To say that the audience found the 
demonstration completely convincing 
would be the overstatement of the year 
- or so I gather. 

The reason for this remark will be evi¬ 
dent from a letter published in the jour¬ 
nal of the AES (Vol 28 No. 9). It was writ¬ 
ten by Nelson Morgan, now with Na¬ 
tional Semiconductor but, at the time, 
with the Electronics Research 
Laboratory, University of California at 
Berkeley, USA. 

I leave you to read it for yourself and to 
draw your own conclusions. 

• 

FOOTNOTE: To demonstrate his latest 
$5000 custom-built, gold plated deck 
in Sydney, Dr Nakamichi used a 
cassette copied directly from the D/A 
converter of his own digital master 
recorder! 

That11stress” demonstration at the AES 

A recent talk’ at the 66th Convention of the Audio 
Engineering Society featured the assertion that digital en- 
coding of music caused stress in listeners. The speaker per- 
formed a demonstration intended to support his claim. While 
he did provide an interesting show (in which volunteers had 
their arms pushed down more easily by the speaker during 
the digitally recorded passages), he failed to use even the 
most elementary precautions to insure the significance ot 
the results. Specifically, the following deficiencies were 

noted: 
(1) The test was not double-, or even single-blind, that is, 

the experimenter was aware of which was which in his 
repertoire, and frequently stated the character of each 

recording. 
(2) The demo did not employ selections that were identical 

except for the factor under test (digitisation); pair elements 
were only chosen to be similar. 

(3) The stress criterion used was a highly subjective one 
(performed by the experimenter), and one not shown to be 
correlated with any more conventional measures of stress 
such as galvanic skin response (GSR) or elec¬ 
troencephalograph (EEG) measurements. 

The speaker stated that he was aware of the ,r^or7ial 
nature of his presentation, and that it was only intended to 
spark interest in a heretofore unexplored area. Unfortunate¬ 
ly this does not excuse a total abandonment of scientific 
method; an “informal" test, well publicised, can influence 
public opinion at least as easily as a stodgy old controlled 

test. _ ,, 
This brings me to the main point of this letter. Due to the 

publicity and interest this matter had already drawn. I felt it 
was necessary to do a controlled test. Bart Locanthi of 
Pioneer Development Labs provided me with a tapei of ve 
pairs of musical selections. Each pair consisted of one tune 
that was transferred directly from disk, and one that had 

been passed through a 16-bit analog-to-digital and digital-to- 
analog converter. Both had been anti-aliased at 18kHz, so 
the only differences were due to digital encoding and 
decoding. The order within each pair was random, and was 
not revealed to me until I had completed all data collection. 
Subjects were chosen in pairs, so that one could do the arm 
pushing and the other be the subject. 

Additionally, basal skin resistance and GSR were record¬ 
ed for objective stress measurement. Each “pushing” sub¬ 
ject was questioned after the session, and his comments 
recorded. While these people had not been specifically 
trained by Dr Diamond, they were given his general 
“pushing” instructions, and any noticeable change in arm 
compliance was noted. 

When all the data were recorded and I was told which was 
which, a standard nonparametric (no assumption of Gaus¬ 
sian distribution) statistical test was performed, namely a 
sign test. The results showed no correlation between 
digitisation and stress by any of the three measures; typical 
scores were eight to seven or six to seven (the scores being 
counts of number of instances in which there was more 
stress for the digital versus more stress for the analog). Ad¬ 
ditionally, there appeared to be no correlation between the 
“pushing” stress measure and the skin resistance tests; it is 
open to question what such a test really measures. 

I think that there is a lesson for us in this: scientific method 
is not a frill or a fetish, it is a necessary minimum to achieve 
meaningful results. . . 

I wish to thank Bart Locanthi and his group for their time in 
preparation of the test tape, Alan Gevins and Bob TannehiH 
of the Langley Porter Neuropsychiatric Institute for their 
assistance with the measurement equipment and advice on 
the experiment, Dr Robert Morgan of San Diego State for 
help with the research design, and finally Eric Allman of the 
University of California, Berkeley, for doing most of the real 

work. 
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APPUED TECHNOLOGY 
Do you want to build a computer which 
won't end up limiting your needs and 
interest? Are you tired of 'packaged' 
systems which are never exactly what 
you want? Do you want to get into 
computing for as little as $349 and have 
a machine which can run some of the 
most powerful software available? Do 

| you want a full SI00 expandable 
machine? Then you need to know 
about Applied Technology's Z80/S100 
computer cards and systems. 

I As Australia s largest manufacturer and 
designer of Z80/S100 cards we have the 

' know-how to offer a range of systems 
tailored to suit you. You can start with 

I low cost kits and modules (all backed 
with the finest technical support) and 
build up to a full disk based system 
running CP/M and the world's finest 
software. 

I With two extremely powerful SI 00 cards 
mother board and sockets, you get into 
computers without compromise and 
you're already on the SI00 bus 
The pack includes: 
The Uitra-powcrful DGZ0 S100 CPU board 
(kit form). This board otters features such 
as built in printer interfaces, an 

SBC Complete CPU based on the 
ZbbO microprocessor. Includes 4K static 
RAM, 3 parallel ports. 
Complete kit $209.00 
SCVT Serial Video Terminal uses 
Thomson CSF dedicated VDU controller. 
Complete kit $189 50 

CPU Complete CPU with Z80 
CPU. CTC and PIO 
Complete kit $199.00 
Assembled & tested $239.00 
AT16K RAM 16K of reliable static RAM 
Assembled & tested 450nS $199.00 
TCT Block Lockable RAM 16K of 
RAM arranged in 4 independent 4K 
blocks. 
Assembled & tested 450nS $249 OO 
MW640 VDU Memory mapped. 64x16 
lines, upper/lower case, chunky graphics. 
Assembled & tested $169.50 

extremely powerful monitor in ROM, an 
8-bit input port, two programmable I/O 
ports, a real time clock (yes you can 
have the computer perform time related 
tasks, as many of our industrial 
customers are doing now) 
The MW640 VDU Board. This is a 
professional VDU board offering upper 
and lower case (and a screen that 
doesn't flicker every time you key 
something in). It produces 16 lines of 64 
characters. Chunky graphics are also 
available. 
We can't do justice here to the power 
and flexibility of these cards. We believe 
they will give you the finest takeoff 
point available in personal computing 
today. Learning to operate them, with 
AT s technical and software backup will 
give you more computer understanding 
than on any other Micro. 
Youaiso get a 4-slot Motherboard and 
SI00 sockets. All you need to get the 
system up and running is a simple 7V/2A 
power supply and an ASCII encoded 
keyboard 
Save $94.00 on 
normal price of 
components 

PERIPHERALS 
PRINTERS 
Itoh 8500 Graphics/Dot matrix. 100 
^iQQnCt?s sec°nd (44 lines per minute 
full 80 character print). True descenders 
and logic seeking circuitry 
Parallel interface $895.00 

i IFC Daisy wheel. 400mm wide, 
Diablo print wheel. 

RS232 interface $-1 395 00 
Centronics interface $1,865 00 

I IvlcffSP0LIS DISK drives compatibte -315K per drive 
1043 MOD II: single drive including 

board, power supply 24K BASIC 

sss 

DIGITALKER 
The MICROWORLD DIGITALKER is based 
on a speech processing unit and 
encoded ROMs from National 
Semiconductor. Although an SI 00 
device, the Digitalker is port oriented 
and can be readily adapted to 
interface with virtually any 
SlfQ°rPrcnnos?Lsuch as instructor 80. 
TRS-80. SORCERER or SYSTEM 80. 
Comes complete with technical 
applications notes. It has 143 
addressable 
expressions, giving 
it a huge 
vocabulary. 

s It has 143 

$149 

ADVANCED 

Once you have mastered your base 
system, the addition of our BASIC in 
ROM + 16K RAM package will allow you 
to run longer programs and learn to 
program in the fantastically powerful 
12K MICROWORLD BASIC. This BASIC is a 
truly interactive language which 
actually gives you feedback as you 
program - your skill and familiarity will 
increase very quickly. 
The package includes the MW2516 ROM 
card with BASIC in ROM and the AT16K 
RAM card with proven static memory 
Being on the SI00 system, you just plug 
these straight in to your motherboard. 
With these two packages you have a 
machine which outclasses TRS-80. 
SYSTEM 80 and SORCERER in terms of 
instructional power, expandability and 
cost of expansion. 
16K RAM -f 12K 
BASIC ROM. Save 
$80 on normal 
price of boards 

KEYBOARDS FOR 
STARTER PACK 
RCA Touch keyboard (complete with its 
own case). $89.50 

Clare Model 70 Microprocessor 
controlled keyboard (serial and parallel 
outputs) $169.00 
Case to suit Clare $27.50 

SOFTWARE 
NEW 
RE1EASES 
$5.50 each! 
DCOS format on cassette tape 
Cassette with documentation. 
IVEWPUS. The popular cave hunting game 

oQ w 9r°phics on the VDU 
CALENDAR-MAKER. Prints calendars for 
any year you want. 
MAZE-MAKER. Faints mazes to any 
specified width and length. 
BANNER-PRINT. Prints your name in big 
characters. 
BIG VDU. Converts the MW640 to produce 
large characters on the screen. 
BIORHYTHM. Impress your friends and 
pdnt out their points at a party qame. 
^ D™LL, Teach yourself to touch type 
tiLIZA. The first artificial intelligence 
program. 
HEXAPAWN. A chess type game, but the 
computer learns from its mistakes 
MICROWORLD LEVEL II BASIC. 12K of 
powerful program on cassette $19 75 
Or in ROMs $75 qq 

PILOT The simplest to learn languaqe. Ideal 
for education & string oriented 
applications^ 14.75 

WOULD YOU LIKE TO KNOW MORE: 
(applications fa the MiaoWo^an^ ^ ~ keep intormed new developments an 



YOUR COMPUTER SUPERMARKET 

EDEE 
I Imkii 

PRICE 
UST 
AVAILABLE 

Because we are a major Australian manufacturer of SI00 computer 
products, we buy huge quantities of digital and computer related ICs and 
hardware. You benefit from our technical knowledge and buying power. 
You can now buy the same components that we use in our own 
manufacturing (so they have to be good) at prices which make most 
'computer suppliers' look very expensive. The items on this page show only a 
few of our lines, which now total over 5,000!! We have compiled a price list. 
Send or phone for it today! 

IC SOCKETS 
New Super Low Prices! 
All our SI00 boards use sockets, so we 
buy in huge volume -50,000 at a time, 
and for reliability we only buy the best 
Tl and Scanbe. Try and buy quality 
sockets at these prices! 
8 pin DIL 20C each 
14 pin DIL 24C ea 

28C ea 
35C ea 
40c ea 
45C ea 
50c ea 
75C ea 

16 pin DIL 
18 pin DIL 
20 pin DIL 
24 pin DIL 
28 pin DIL 
40 pin DIL 
wirewrap 
14 pin DIL 
16 pin DIL 
18 pin DIL 

80C ea 
85c ea 
95C ea 

For further range, phone or write for our 
catalogue. 

sioo socket 
$7.95 each or a set of 5 for only $35.00 
- Save $4.75! 

All these prices are current 
until 31 st December 
We buy at OEM prices and 
you reap 
the benefit! 

LS for Less 
These ones won't drain your 
power supply or your wallet! 
74LS00 20C 
74LS367 80C 
74LS157 60C 
74LS241 $1-20 
4001 20C (don't pay 480 
LEDS 
Rectangular 
Red 
Green 
Yellow 

15C 
20C 
20C 

Computer Grade Cassettes 
Australian manufactured 
to our specifications. 
CIO $100 
C20 $120 
C30 $130 
C45 $160 
C60 $1.75 
25 way RS232 Type D* connectors 
Assemble your own RS232 interface 
using these top quality 
standard 25 way connectors. 
DB-25-P 25 way plug $5.75 
DB-25-S 25 way socket $8.75 
DB-25-H hood for plug/socket $2.75 

THE 
Z80 
FAMILY 

Unbelievable discount prices 
Z80A CPU $7.95 
Z80 PIO $6.95 
Z80 CTC $6.95 
Don't pay $15.95 for a Z80 CPU. 
Buy from the computer 
specialists and save. 

MEMORY 
2516 EPROM $5.95 
2114/4 RAM $2.75 

8 for $20.00! 
82S/123 32x8 PROM $3.95 
NEW 6116 CMOS RAM $19.75 
Send for our data applications package 
on these fantastic 6116 RAMs Only 
$2.50. It will show you how to build your 
own non-volatile memory - yes battery 
backup is possible with these incredible 
new chips Another AT first! 

UARTS 
$7.95 
$6.95 

1854AE CMOS UART 
5330 MOS UART 
Voltage regulators 
TO220 Fixed voltage regulators 
Positive Negative 
7805 7905 
7806 7912 
7808 7915 
7812 7918 
7815 7924 
7818 All $1.50 each 
7824 
All $1 10 each 
LM317T Variable 
LM309K 5V/1A T03 
LM323 5V/3A T03 
Zener Diodes 
All standard values 
from 3.3V to 30V/1W rating 
Only 20C each - Don't pay 29C each 

$1 95 
$1.95 
$8.95 

BUY DIRECT & SAVE W + iS 
how can we offer professional S100 systems and high quality IKhB ■ jhow can we offer professional S100 systems and high quality 

• components at such low prices and still stay in business? We can do this 
• because we sell direct, we don't have dozens of expensive outlets and 
5 we sell a large percentage of our goods through our fast and efficient 
• Mail Order Department. This allows us to keep our costs down and 
• operate on much lower profit margins. This, plus strong buying power 
5 for our manufacturing operation means you benefit. 

Interstate? • Blue Ribbon 
• Mail Order Service 
! Join our 10,000 active mail order 
• customers. Including some very big 
• names - Racal, BHP, Mt Isa Mines, ICL, 
5 even IBM!!! Our fast mail order division is 
2 ready to despatch orders received by 
• mail. The standard charge is $2.00 per 
2 order to cover package and postage 
• Mail orders to 

l PO BOX 355,Hornsby 2077 

Need goods urgently? 
You need our S7.00 Overnight 
Freightbag. Phone in today (with your 
Bankcard this is especially easy) and 

I get the goods away tonight. 

Order direct - it's 
quicker than driving 
Sick of driving across town, wasting time 
and petrol? Do you own a Bankcard? 
Then use our super fast phone 
order/Bankcard service Phone (02) 487 
Phone (02) 487 2711, give your Bankcard 
number, expiry date, name and address 
with your order, confirm cost and 
availability and the goods are on their 
way. Yes, shopping with us is just tnat 
quick and easy 

APPLIED TICHMOLOGV 
Showroom/Office at 1A Pattison Ave. waitara 
Hours: 9-5 Monday to Saturday. 
Phone: (02) 487 2711 Telex: APPTEC AA72767 

...... 



BASF — Definitive answers about Cr02 cassettes 

During a recent visit to Australia, from BASF, West Germany, Dr 
Manfred Ritter and Mr Wilhelmus (Bill) Andriesson were able to 
resolve some of the confusion that surrounds chromium dioxide 
coated audio tape — including the compensation that should be used 
with recently issued pre-recorded chromium audiophile cassettes. 
Many other interesting topics were covered in a wide-ranging 
discussion. 

AS 

Dr Manfred Ritter is currently sales 
support manager and product manager 
for audio products and, by coincidence, 
succeeds Heinz Ritter, author of the 
once very popular book "Tape 
Questions — Tape Answers". 

I met Heinz Ritter personally in 
Ludwigshafen in 1977, and had a 
fascinating conversation with him about 
the early days of magnetic tape recor¬ 
ding in Germany. 

It was Heinz Ritter who gave me a 
cassette copy of the first major 
orchestral concert ever recorded on 
magnetic tape, in November 1935, 
featuring Sir Thomas Beecham and the 
London Philharmonic Orchestra. It was 
recorded in Ludwigshafen. (See picture.) 

In his introductory remarks, Dr 

Manfred Ritter gave the audience an up¬ 
date on the massive scale of the BASF 
chemical works at Ludwigshafen and the 
tape factory at Willstadt. In fact, I had 
toured both complexes during my visit in 
1977 and reported on them in our issues 
for December 77 and January 78. Four 
years on, the company is still expanding, 
with 292 subsidiaries, world-wide, and 
over 116,000 employees. 

The second speaker, Wilhelmus (Bill) 
Andriesson is in a particularly favourable 
position to comment, from the inside, 
on the evolution of magnetic tape in 
general, and on compact audio cassettes 
in particular. 

Born in the Netherlands in 1936, he 
received a degree in electrical 
engineering and then served for a period 

Tucked into the junction of two rivers and surrounded largely by open land the BAS 
magnetic tape factory at Willstadt, West Germany, is in an area with naturally lov 
pollution. Even so, extensive further precautions are taken against the possibility o 
foreign particles contaminating the magnetic coating. 
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in the armed forces. He joined the 
Electroacoustic Division of Philips in 
1964, being involved almost contin¬ 
uously with magnetic tape recording 
techniques. In this position, he was 
closely associated with the development 
of the compact cassette format and 
strongly supported the Philips policy of 
international standardisation. 

In 1970, Bill Andriesson moved across 
the border to join BASF AG at 
Ludwigshafen, West Germany, where he 
became laboratory leader for the 
evaluation of audio products. Since 
1976, he has been Chief Applications 
Engineer for audio products at BASF. 

As part of his activities, he was 
involved in developing and establishing 
measuring techniques for magnetic tapes 
generally, and especially in relation to 
reference and calibration tapes for the 
cassette system. 

He said that, during the '60s, ferric ox¬ 
ide tapes available were anything but 
ideal for cassettes, with their very nar¬ 
row tracks and low linear speed. Indeed 
the first available reference tape, pro¬ 
duced by BASF in 1963/64 woula now be 
considered as a reference for low output 
and high noise! 

A second BASF reference tape 
produced in 1966 was much better and 
filled a recognised role for about 10 
years. However, the limitations of ferric 
tape were still such that they provided 
the opening and the impetus for a new 
kind of audio tape using chromium 
dioxide as the magnetic coating. 

Chromium tapes had come in for 
attention as early as 1967 and Bill 
Andriesson strongly supported their 
development while he was still with 
Philips Eindhoven. However, while 
accepting that they might need a higher 
bias and erase current, he maintained 



The Personal Computer 
Ybur information window 

Apple is cost-efficient 
For roughly the price of 
a plain paper copier,you 
get a sophisticated, powerful 
machine, which not only processes 
numbers and words, but gives you 
direct access to a wealth of inform¬ 
ation through a rich network of 
data bases and direct communi¬ 
cations with other computers. 

An extension of your brain 
An Apple Personal Computer puts you at the 
forefront of the technological revolution. 
Use it well and it will mediate the 
availabilities of a wealth of conceptual tools, 
data bases, communication channels and 
information processes. An Apple will help 
you simplify a myriad of tacks from 
ordinary data processing through 
information retrieval to economic 
forecasting. 
Apple is versatile 
Your Apple is an extremely powerful and 
robust problem solver backed by a 
comprehensive set of software programmes. 
Already, over 300,000 Apples are used for 
business, domestic, educational research 
and recreational purposes. 
Apple as information processor 
An Apple personal computer performs a full 
range of standard 
functions like 
statistics, 
word-processing, 
graphics, number 
crunching, filing, 
storage/retrieval and 
cross-referencing. 

Apple as super-brain 
Aside from the more pedestrian functions of 
retrieving and processing information, 
Apple performs other sophisticated 
functions such as econometric modelling, 
financial forecasting, graphics, topological 
modelling and trend analysis. 
Apple is convenient 
Apple is portable. It can be used at home or 
in the office. You can address it in ordinary 
English or gain full computer literacy in 
BASIC PASCAL, COBOL, FORTRAN or PILOT. 
Full step-by-step training comes with your 
Apple. If you can use a calculator and speak 
English, Apple shows you the rest. 
Apple as communicator 
Apple combines many of the functions of 
telephones, telexes, citizens’ band radios 
and library access terminals. 
It allows you the very latest access to data 
bases and information services and mail 
electronically locally or world wide. 

Apple as challenger 
Apple is fun. From a perfect game of Chess to 

Star Wars-not only for the children- 
preparing them for the future 

in this high- technology age. 

Mail this coupon for an “Apple Pack” brochure or 
talk to your local Apple authorised dealer 

about the specific applications for you. 
If the coupon has been removed, 
send your name and address to: 

ELECTRONIC CONCEPTS PTY LTD, 
55 CLARENCE STREET, 

SYDNEY, NSW 2000 

apple computer 

Mail to: PPCB374B 
ELECTRONIC CONCEPTS PTY LTD, 
55 CLARENCE STREET.SYDNEY, NSW 2000 
Please send me a free "Apple Pack" brochure. 

NAME----- 

ADDRESS ----- 

-POSTCODE 

PROFESSION 



RARE ADDITIONS FROM MARANTZ. 
SLIMLINE AMPLIFIERS. 

Distributed by MARANTZ (AUST) PTY LTD 
19 Chard Road. Brookvale. N S W. 2100 
Telephone (02) 939 1900 Telex AA24121 
Melbourne (03) 544 2011 Brisbane (07) 44 6476 
Adelaide (08) 223 2699 Perth (09) 276 3706 

Addictions: the things added. 
Mar’antz: a range of ultra-high 

performance Slimline and three-quarter 
size Amplifiers which blend state-of-the-art 
engineering with operational versatility. 

Although all units in a hi-fi system must 
be compatible in order to achieve optimum 
sound quality, there is no question that their 
final standard of performance relates directly to 
the main amplifier. It is the heart of the system 
and the point at which distortion is most likely 
to be introduced. 

Marantz engineers have developed 
special techniques for reducing the various 
forms of distortion to miniscule levels. This is 
achieved by the use of a highly efficient 
negative feedback system and operation in 
class AB, with the careful selection of “shortest 
path” wiring to avoid interaction between 
different stages in circuitry and with the other 
channel. 

The more powerful models are equipped 
with a heat-loop cooling system for the 
output stage transistors. This NASA invention 
enables the heat dissipated at high power 
levels to be rapidly removed so that a 
considerably improved power-to-size ratio 
is obtained. 

If you see your hi-fi as an investment and, 
if you demand critical performance standards 
as well as the best value for money, listen to 
the future. 

Listen to Marantz. 

Now you’re listening. 

Jjr.730 

C( 

wmWM. 



The first-ever publicly recorded tape 

An historic photograph: the first even public recording of orchestral music on 
magnetic tape, on November 79, 7936. it featured Sir Thomas Beecham and the Lon¬ 
don Philharmonic Orchestra in the Ludwigshafen Town Hall. 

that they should be designed for, and 
used with, the same 120/xS 
compensation that already applied to 
ferric oxide cassettes. 

As he explained to me over dinner, he 
was influenced in this attitude by the 
conviction that the yet-to-be-adopted 
Dolby-B system had the capacity to push 
down the noise floor by a significant 
degree, with either ferric or chromium 
tape. It should therefore not be 
necessary to take the additional 
precaution against noise of changing the 
compensation from 120/xS to the 
proposed 7OgS. 

By retaining 120/aS for chromium, he 
maintained, the full potential headroom 
of the new coating would be realised 
rather than compromised, yielding a 
better and more useable dynamic 
window. 

Unfortunately, he said, many of his 
contemporaries did not share his 
enthusiasm for Dolby-B and his ability to 
argue to best advantage was 
compromised by his concurrent move 
from Philips in Holland to BASF in West 
Germany. In the event, the 70gS opinion 
prevailed and has since become a 
tradition. 

My question: 

"If it were possible to turn back the 
clock, would you still opt for 720/xS as a 
standard for chromium dioxide taper 

"Most certainly!" 
"Would you advise enthusiasts to 

record their own chromium tapes in that 
fashion?" 

"Many would not have the choice, 
because their decks have only a simple 
Fe/Cr switch. They cannot have 
chromium bias and erase - which is 
necessary - without also having 
chromium equalisation." 

"What if they had separate switches?" 
"They should certainly consider using 

Cr02 bias and Fe compensation - 
although some may be bothered by the 
idea of doing things in a non-standard 
way." 

This led naturally to the question of 
pre-recorded audiophile cassettes which 
are now beginning to appear on 
chromium-dioxide tape. Some carry a 
specific statement about replay time 

constant (eg 70/aS) while others ignore 
the matter and leave it open to rumour 
and argument as to which company 
does what. 

For this, Bill Andriesson had a ready 
answer: 

Because BASF is the principle supplier 
of chromium dioxide blank cassettes to 
the European market, music 
manufacturers sought their advice about 
the best compensation to use for the 

Don’t judge today’s cassettes by yesterday’s figures 

The American Company E.l. Dupont discovered the process 
by which chromium trioxide decomposes in the presence of 
water, under high temperature and pressure, to yield synthetic 
mono crystals of chromium dioxide. By nature, the crystals are 
small and uniform, long and thin in shape, and substantially free 
from deformities. This gives them a natural advantage, 
particularly in respect to noise. 

For various reasons, Dupont concluded licensing 
arrangements for chromium dioxide tape only with BASF and 
Sony and this forced competitors to seek alternative 
formulations. Said Bill Andriesson: “As an employee of BASF, it 
is not for me to complain; had the positions been reversed, I 
would have done exactly the same thing!” 

Over the years, ferric, modified ferric (high bias) and 
chromium tapes have all been progressively refined, with 
manufacturers claiming progressively better figures in terms of 
noise level and/or headroom. It is therefore easy to draw wrong 
conclusions from data which is out of date, or incomplete. 

Thus, it is incorrect to base a judgment of dynamic range on 
MOL (maximum output level) alone; the noise level of the tape 
must also be considered. BASF claim that their latest 
Chromdioxid Super II has high output in the upper frequencies 
combined with a noise performance “unmatched by any other 
tape”. It therefore offers outstanding dynamic range, provided 
the noise performance of the recorder itself is adequate. Chromium substitute BASF chromium 
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NEW ZEALANDERS 
ARE SAVING UP TO 75% 
thanks to Dick Smith opening his first store in Auckland. 

Dick is now able to give New Zealanders the same sort of savings 
available to his Australian customers. 

and Peter makes 
Dick Smith Electronics 

feel at home . . • 
Thousands of happy customers have 

called in to our Auckland store 
to thank us for opening in 

New Zealand. 

Thirteen-year-old Peter Murray was 
typical of the letters we received: 

only he took the trouble to 
write to Dick directly. 

To all of the Peter Murrays in 
New Zealand, Dick says ‘Thank You. 

I’ll continue to bring you the 
best in electronics at the 

lowest prices possible’. 

Sr- ? 

f 

Even if you don’t live in Auckland, you can still take advantage of 
Dick Smith’s low prices. 

You can purchase from our wide range of items through our 
Mail Order Centre. Take advantage of our 14 years experience in 
mail ordering in Australia. 

You’ll get the sarnie great service our Australian customers have 
come to appreciate. 

See our address panel for Showroom and Mail Order Centre location. 

DICK SMITH Electronics 
MAIL ORDER CENTRE AND SHOWROOM: 
96-98 Carlton Gore Road, Newmarket, Auckland 1 
Phone: Auckland 50 4408 — 50 4409 

STORE HOURS: Monday to Friday: 8.30am to 5pm 

\ 
welcome here 

Call into our store 
and collect your copy of 

our 1st Edition Catalogue. 



new breed of pre-recorded audiophile 
music cassettes. 

The answer they got (you've guessed it) 
was a strong recommendation for 120/zS 
and this, by and large, is what they have 
adopted. 

American music manufacturers, on the 
other hand, have tended to follow 
convention and to stay with 70/xS for 
both record and playback. Included in 
this group is Mobile Fidelity Sound Lab, 
even though their cassettes are recorded 
on BASF chromium tape and marketed 
by BASF in Australia. 

So, if you buy a pre-recorded 
chromium cassette, produced in 
UK/Europe, and not otherwise marked, 
assume that it will have been recorded 
to 120/xS. Play it on the "Fe" or "ordinary" 
compensation setting as a first choice. 
Then, if it sounds over-bright, switch to 
70/zS (Cr02) or turn the treble control 
down about half-way. 

If the cassette comes from the USA or 
Japan, do just the opposite. Try it first on 
the "Cr" compensation setting but, if too 
dull, switch to "Fe" compensation or turn 
up the treble by a notch or two. 

Here's hoping, however, that the music 
manufacturers get their act together 
before too long, to remove this 
uncertainty, or at least brand their 
cassettes in a definitive manner. 

IN OLDER DECKS 
Just to complicate matters further - 

and by way of an aside — some older 
decks do not change the replay 
characteristic when switched for Cr02 
tape. They increase the bias and erase 
level, as necessary, and change the 
record characteristic, but the replay 
characteristic remains the same for both 
modes. 

To check whether a deck does or does 
not change the replay characteristic, 
insert a blank tape, operate in the play 
mode and turn the gain up so that the 
tape hiss is clearly audible. Now switch 
between Fe and Cr02 and listen for a 
difference. Switching to Cr02 should 
reduce the higher frequency 
components in the hiss. If there is no 
difference, there is evidently no 
provision for playback compensation. 

If such is the case, and pre-recorded 
chromium cassettes sound over-bright, 
be prepared to turn the treble control 
down to obtain the most pleasing 
balance. 

Of a more general nature, Bill 
Andriesson had some interesting things 
to say about tape standards, reference 
tapes, calibration tapes and the 
discrepancies which have occurred 
between European and Japanese 
practice. 

He is in a favoured position to talk 
about this, being secretary of the 
working group in the IEC (International 
Electrotechnical Commission) which is 
concerned with audio tape recording. 
The IEC has the support of all countries 
which have a significant involvement in 

Six new Goldring cartridges 
One of the companies which pioneered the development of 
lightweight microgroove magnetic cartridges, Goldring 
Products Ltd, have recently announced a complete new range, 
designated as the G900 series. There are six cartridges in all, 
from the top-of-the-line G900 IGC to the budget model G950. 

While differing in specifications, all 
six of the cartridges employ a body 
of similar shape and provide for 
12.7mm mounting in standard head 
shells. Vertical tracking angle is 24 
degrees, except for the G950 and 
G950E, in which the designers have 
opted for 26 degrees. The individual 
models are distinguished by a range 
of body colours. 

The green, top-of-the-line G900 
IGC is equipped with a “van den Hul” 
stylus which, according to the sket¬ 
ches, has less-rounded shoulders 
than a normal elliptical — doubtless a 
variant of the well known Shibata 
stylus, originally developed for the 
JVC/RCA quadraphonic system. 

With a cartridge weight of 4.25g, 
an equivalent tip mass of 0.32g and 
a static compliance of 40mm/N 
lateral and 20mm/N vertical, the 
G900 IGC is intended primarily for 
use in modern low-mass arms. 
Claimed frequency response is 
20Hz to 20kHz, ±2dB, with other 
qualities to match. 

Front view Side view 

The Van den Hul stylus shape, as 
depicted in the Goldring G900 
series leaflet. They are fitted, as 
standard, to the three top-end 
cartridges. The others use elliptical 
or spherical. 

For those who have well designed 
but higher mass arms, Goldring 
recommend the G910 IGC, which is 
essentially similar to the previous 
cartridge but with static compliance 
figures of 24 and 16mm/N, an 
equivalent tip mass of 0.45mg but 
similar figures for frequency 
response, channel balance (2dB at 
1 kHz) and channel separation (25dB 
at 1kHz). It is colour coded amber. 

The 920 IGC, coloured coded 
blue, has ostensibly the same per¬ 
formance figures as the G910 IGC 
but has a van den Hul stylus with 
slightly more rounded shoulders, 
and marginally higher mass. Goldring 
see it as an appropriate choice for 

The Goldring G900 IGC cartridge, 
pictured much larger than life. In 
actual fact, the cartridges are smaller 
than most and of relatively low 
weight. 

the hifi enthusiast who wants a not- 
too-expensive, general-purpose car¬ 
tridge, but still with a high level of 
performance. 

The G900 E, colour-coded black, 
uses an elliptical stylus in an 
aluminium shank, giving an 
equivalent tip mass of 0.7mg, a com¬ 
pliance of 24mm/N lateral and 
16mm/N vertical and channel 
separation diminished somewhat to 
20dB at 1kHz. However, the claim¬ 
ed frequency response is still 20Hz 
to 20kHz, ±2dB. 

At the budget end of the range, 
the G950 and G950E are intended 
primarily for use in integrated turn- 
table/arm systems, where the play¬ 
ing weight may lie in the range 1.5 to 
5gm. Equivalent tip mass is 1.2mg, 
and the response ±2dB to 10kHz, 
or ±5dB to 20kHz. 

In the time available, we did not 
have opportunity to listen to, or run 
tests, on the whole range but we did 
use the top of the line G900 IGC for 
several days in a home situation, 
reviewing records for our columns. 
We found it to be a highly acceptable 
cartridge, clean sounding and com- 
mendably free from colouration. At 
the recommended tracking weight of 
1.25g, it handled the cannon shots 
in Telarc’s notorious “1812 Over¬ 
ture”, without any sign of discom¬ 
fort. Shielding against induced hum 
was fully effective. 

For further information on the new 
Goldring range of cartridges, direct 
your inquiries to Soundring 
Distributors Pty Ltd, 514 Miller St, 
Cammeray, NSW 2062. Phone (02) 
92 1990. They have available a 
handsomely printed colour brochure 
and a price list. 

ELECTRONICS Australia, November, 1981 35 



AUDIO-VIDEO ELECTRONICS - continued 

SHARP 105: Yours for $2300 
Previewed some time ago in Sydney, the Sharp Optonica 
System 105 should be available on the market by the time 
you read this. Sharp claim as a “world first" the provision of 
two built-in memories which allow the user to pre-set 
volume, tone and balance controls for the kind of level and 
balance that the user prefers for particular kinds of music. 
The settings can be implemented by pushing the appropriate 
button on a slim, hand-held remote control unit. Other 
buttons on the unit select cassette, phono or radio, and 
change radio stations. Sharp say that the design of the 
Optonica 105 substantially eliminates “swivel” controls, 
their function being taken over by digital circuitry mounted 
directly on the P/C boards. With all the performance and 
features expected of such a system, it will retail for about 
$2300. 

DEFINITIVE ANSWERS ABOUT CASSETTES - Cont 
sound recording, and includes western 
industrial countries, eastern bloc 
countries and the People's Republic of 
China. The working party seeks to 
respect and find common ground 
between national standards as, for 
example DIN (German Industry Norm), 
EIA (Electronic Industry Association of 
Japan), BS1 (British Standardisation 
Institution) and SAA (Australia). 

According to Bill Andriesson, the 
discrepancies between tape parameters 
optimum bias, etc, which developed 
between Europe and Japan, were not 
simply the result of one-upmanship, as 
has commonly been assumed. He said 
that there have been genuine problems 
of communication in a highly involved 
technical subject and, if the Europeans 
were puzzled by the attitude of the 
Japanese, the reverse was also true. 

The position is now being rectified, 
largely through the IEC. 

From the outset, according to Bill 
Andriesson, the policy of Philips, who 
pioneered the cassette format, is to 
concentrate the standards around the 
tape, leaving deck design to find its own 
level. For example, the equalisation time 
constants of 1590/*S and 120/xS were 
selected, by practical tests, as those 
most likely to be compatible with the 
characteristics of ferric tape in the 
particular role. 

Much has happened since then but 
agreement still exists in principle: that 
tape recordings — in this case, cassettes 
— should be compatible and 
interchangeable around the world. 
Unfortunately, the principle is easier to 
state than to achieve. 

A basic problem in standardising tapes 
arises from the fact that there is still no 
practical way to measure directly the 
depth of magnetisation of a tape 

coating, particularly at the higher 
frequencies (shorter wavelengths). The 
parameters of any given tape can only 
be deduced indirectly by a record/replay 
operation using heads which, for 
calibration purposes, are notoriously 
inexact. 

The gap in record heads influences the 
penetration of the magnetic field into 
the tape magnetic layer, while replay 
heads produce a comb-like top-end 
response determined by the relationship 
between gap-width and the recorded 
wavelength. But even these expected 
effects are modified in all practical heads 
by physical and magnetic irregularities in 
and around the gap. 

As a partial answer to these problems, 
the industry has resorted to the use of 

CAR STEREO SPEAKERS 

If you want wide-range stereo sound in 
your car, at up to 25 W per channel, 
these new three-way loudspeakers 
from Dick Smith Electronics Pty Ltd can 
provide it. They come with detacheable 
brackets and can be mounted 
horizontally or vertically. Designated as 
catalog number A 7082, they sell for 
$89.00 per pair. 
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"reference" tapes - not necessarily as a 
standard of ultimate excellence but as a 
basis by which other tapes can be 
evaluated. 

Using reference tapes, manufacturers 
around the world can identify those 
properties which determine compat¬ 
ibility: bias requirements, the frequency 
response contour and, to a degree, the 
sensitivity. Quality parameters are not 
inhibited, however, such as MOL, noise 
floor, modulation noise and freedom 
from drop-outs. 

The starting point for an industry 
reference tape is disarmingly simple. It is 
merely a production batch which is 
selected as appropriate for the purpose. 
It never reaches the open market but is 
spooled and carefully stored by the 
particular manufacturer for release, on 
call, for research purposes. It even 
retains its original factory batch number! 

The first such batch, was selected in 
1963/64 after consultation between 
BASF and Philips. It was defined as BASF 
PES Batch 277581. Other reference 
batches followed in 1966/1973 and 
1979, with a 002 reference in 1971. 
Sony has provided a reference batch for 
FeCr tape and deliberations are currently 
in progress to select a pure-iron batch. 

Bill Andriesson stressed that present 
IEC tolerances are such that it is virtually 
not practical to control tape formulation 
tightly enough to precisely duplicate a 
reference tape. Even tapes from the 
original batch must be carefully stored 
and ultimately discarded after a certain 
amount of use. 

This being the case, there is reason to 
question the validity of tape offered for 
sale as "reference" quality. 

As distinct from reference tape, the 
IEC, in collaboration with BASF and 
TEAC, is currently seeking to evolve 
tighter standards for the production and 
use of calibration tapes. These are tapes 
pre-recorded to a precise flux/frequency 
response and reference level. 

Their role is to facilitate the the design 
and production of heads and electronics 



The Matsushita Electric Industrial Co of Osaka, Japan, have developed an ultra- 
large screen colour video display for use in stadiums, auditoria, or city locations 
where the idea is to attract the attention of passers-by. Screen size of the normal 
model is just over 8x6 metres and the image is created by a matrix of 180 x 210 
special coloured globes, making 3 7,800 in all. The brightness can be adjusted to 
cope with any likely ambient, even full sunlight. Definition is sufficient to permit 
viewing from 50m or more, giving a relative picture size equivalent to viewing a 
normal 50-60cm screen from across a 4m room. Viewing is claimed still to be 
good at 150m. 

which will ensure uniform playback of 
magnetic tapes, irrespective of the 
source of the deck. Once again, the 
objective is not to limit the quality of 
individual products but simply to obviate 
basic anomolies in system behaviour. 

In short, the magnetic tape industry 
(with particular reference to cassettes) 
wants the medium to be no less 
predictable and universal than stereo 
phono discs. 

In Brief... 
MATSUSHITA ELECTRIC has unveiled its 
latest magnetic copier for duplicating 
VHS video cassettes. It uses the princi¬ 
ple, developed years ago by the com¬ 
pany, whereby tne magnetic pattern on 
a special original tape is "printed" on to a 
blank tape when the two are passed 
through a bias field in intimate contact. 
The new "VTP" unit is completely 
automated and can produce up to 15 
dupes from the master cassette without 
attention, and before the need to re¬ 
load. Copying time for two-hour and 
four-hour cassettes is about four minutes 
or so, which is respectively 30 and 60 
times faster than by the conventional 
method. 

CONCEPT AUDIO PTY LTD advise that 
their DH-101 preamplifier, sourced from 
David Hafler, is still available and at the 
same price as announced on its release, 
two years ago. In kit form, it sells for 
$398, and fully built up for $498. The 
matching DH-200 power amplifier also 
continues at the original prices: $675 as a 

kit and $775 fully assembled. But, for 
those who may want a still larger power 
amplifier, the new Hafler DH-500 offers 
225W per channel into 8 ohms, stereo 
mode, or 800W when bridged for mono. 
The kit version should sell for $1398 or 
$1498 built up. Details from Concept 
Audio Pty Ltd, 22 Wattle Rd, Brookvale, 
NSW 2100. Phone (02) 938 3700. 

EMPIRE SCIENTIFIC CORPORATION, the 
makers of the well known Empire phono 
cartridges, unveiled three new models at 
the most recent Chicago Electronic 
Show, and all three are now available in 
Australia. The BC-100 replaces their 
BC-1, which is well established as a 
desirable model for broadcast stations 
and discos. The price is $45. Where 
higher quality is required but still com¬ 
bined with ruggedness, the BC-200 is 
recommended, priced at $79. The third 
cartridge is the 800UFR, a high perfor¬ 
mance design, offered with individual 
calibration, and intended for reference 
or laboratory use. For details: Concept 
Audio Pty Ltd, 22 Wattle Rd, Brookvale, 
NSW 2100. Phone (02) 938 3700. 

VIDEO CASSETTES look like finding yet 
another role in the scheme of things, as 
distinct from recording video informa¬ 
tion and PCM audio. TEAC has come up 
with two data recorder models, pro¬ 
viding a 7-track and 14-track potential on 
a standard VHS cassette. Kyowa have 
something similar but using Beta casset¬ 
tes. Sony might follow but they would 
have to compete against their data 
recorder using the Elcast format. 

Sensitized 
Copper Board 

Riston 3000 Coated 
(Fibreglass Base) 

Single Double 
36 X 24 $45.00 $57.00 
24 X 18 $22.00 $30.00 
18X12 $12.50 $16.00 
12X12 $ 8.00 $10.75 

OTHER SIZES ON APPLICATION 

DEVELOPER 
PROMOTION SPECIAL 

Concentrate (1=4) $4.25 litre 

** 5 litre $19.50** 
FULLY FORMULATED TO INDSTRIAL 

SPECIFICATION 

SAME SIZE COPPER 

QUANTITY 
$100 + 
$250 + 
$10004- 

DISCOUNTS 
10% 

12Vi% 
15% 

All plus S Tax if applicable 

"The OF"f- 
Imagination Machine 
Colour Computer" 

Full business and games capability. 
Console, Monitor, Power Supply. $865 + ST 

if applicable. 

• CUSTOM 
• CIRCUIT 

• BOARD 

• LAYOUT 
• MANUFACTURE 
• ASSEMBLY 

PROMPT DELIVERY 
101 Burgundy St, 
Heidelberg 3084 
(031 458 2976 
Telex AA 37678 
MELTON 
(03) 743 1011 

ELECTRONIC COMPONENTS & ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS • 
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1 HIFI REVIEW 

New Technics deck features dbx 
National Panasonic (Aust) Pty Ltd have just released their Technics 
RS-M270 X stereo cassette deck which includes both Dolby B and 
“dbx” type II noise reduction systems. With dbx II, a record/replay 
dynamic range approaching 110dB becomes possible, providing the 
ancillary equipment (program source, amplifier and loudspeakers) is 
capable of similar performance. 

While the type I and type II dbx noise 
reduction systems have been around for 
some five or six years, to our knowledge 
this is the first domestic cassette 
recorder to have in-built circuitry for the 
dbx process. As is now generally well- 
known, the dbx systems compand 
signals on a 2:1 basis and, thus, potent¬ 
ially offer the largest increase in dynamic 
range of any of the commercially 
available noise reduction systems. 
Unlike the Dolby systems which can 
mistrack if encode and decode signal 
levels are not accurately matched, the 
dbx process is virtually unaffected by 
mismatching (even severe) of signal 
levels. 

of construction and finish that we have 
come to expect from Technics products, 
with the dark grey front panel having a 
satin anodised surface. Twin fluorescent 
bar-graph displays provide peak level in¬ 
dication of record and replay signals. In 
common with contemporary cassette 
deck design philosophy, soft touch 
pushbuttons trigger logic circuits which 
activate solenoids to perform the re¬ 
quired transport functions. 

Rotary selector switches provide 
facilities for selection of tape type (bias, 
level and equalisation), line output level, 
and noise reduction. This last switch has 
positions for Dolby B, "OUT", dbx 
(cassette record or replay) and dbx disc 

segments, with each segment being 
covered by three vertical bars (54 in all). 
Eleven blue segments cover the range 
from -20 to OdB, with seven orange 
segments for levels above OdB. Between 
-5 and +5dB the segments function in 
exact IdB steps, with the "spread" in¬ 
creasing both above and below the -5 
and +5 points, such that the lowest seg¬ 
ment is marked -20dB and the top seg¬ 
ment actually reads +9dB. 

A double "D" Dolby symbol is located 
at the +3dB segment; and the bar graphs 
indicated exactly this level when check¬ 
ed with a 200nWb/m Dolby-B test 
cassette. At maximum setting of the line 
output control the open-circuit output 
was 470mV per channel at this level. 
Thus, the OdB metering point cor¬ 
responds to a recorded level of 
140nWb/m, and a maximum line output 
of 340mV. Output impedance of the line 
outputs is about 2.5kfl, exact value being 
dependent upon the setting of the (line) 
output level control. 

However, in common with competitive 
systems, the extended dynamic range 
cannot be achieved without incurring 
problems in other areas. And the side ef¬ 
fect which is most likely to affect the dbx 
process, is variation in frequency 
response which exists in the 
record/replay chain. With dbx, any fre¬ 
quency response deviations are doubled 
(ie a 2dB error becomes 4dB, 3dB 
becomes 6 and so on). Thus it is essential 
for the associated recorder to provide an 
above average frequency response per¬ 
formance. Provided the specified casset¬ 
tes, or their equivalents, are used on the 
Technics M270X, it easily fulfils the 
above requirement. 

The M270X has the usual high standard 
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(decoding from line input signals of dbx 
encoded discs). Dual concentric controls 
serve for adjusting record levels, whilst a 
pushbutton switch enables selection of 
either line or microphone input sources. 
The usual 6.35mm phone jacks are pro¬ 
vided for connections to headphones 
and microphones. Standard RCA phono 
sockets, for line inputs and outputs, are 
located on the rear panel. 

As this unit is double-insulated (being 
identified as such by the international 
"double square" symbol), it is supplied 
with a two-core figure-8 mains cable and 
plug. Physical dimensions are 430mm 
wide x 97mm high x 350mm deep and 
mass is 6.2kg. 

The bar graph meters each contain 18 

Tape speed accuracy was excellent, 
being only 0.1% slow. Peak wow and 
flutter was 0.07% DIN weighted - 
possibly the best figure we have ever 
seen from a cassette recorder. Fast for¬ 
ward and rewind times were of average 
duration, each taking 85 seconds for a 
C60 length cassette. 

We checked the overall (record, re¬ 
wind, then replay) performance of the 
M270X with several samples of IEC type I 
(ferric oxide), type II (chromium dioxide), 
type III (ferrichrome) and type IV (metal) 
cassettes. Of those specified in the In¬ 
struction Manual, such as Maxell UDXL1 
Maxell XL1S, TDK AD, Technics RT-Xa] 
TDK SA, Sony Duad FeCr, Technics RT- 
MX and TDK MA, we found that the fre- 
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u SM77 • SM78 
cardioid dynamic microphones 

that give you great sound, 
outstanding performance . . . and looks. 

Starmaker new light heavyweights are around 28% 
lighter than similar stage microphones. Yet they offer 
everything you’ve come to expect from Shure 
consistently high performance, tailored frequency 
response, ruggedness and reliability. And they re 
available with or without cable. 

The Starmaker SM78 is “first choice” for rock, pop, 
R & B, country, gospel and jazz vocalists. Available in 
colour choice of black or tan. 

The SM77 is especially effective on instrumental pick-up 
where brilliant and defined sound is demanded. 
Available in colour choice of black or tan. 

CHECK THESE GREAT FEATURES 
Lightweight, tough . . . aluminium alloy case, 28/o 
lighter, rugged as ever. 
Enhanced intelligibility and sound . tailored 
frequency response, upper and mid-range presence 
peak. 
Durable, good looking finish exclusive 
SUEDECOAT™ finish—tough, non-reflective, rust and 
tarnish resistant. 
Custom designed carrying case cushions and 
protects against vibration or shock. Included at no 
extra cost. 

CHECK THESE SPECIFICATIONS 
Frequency Response: 50-15,000 Hz. 
Polar Pattern: Cardioid (undirectional), rotationally 
symmetric about axis, uniform with frequency. 
Impedance: Microphone rating impedance is 1 50 ohms 
(180 ohms actual) for connection to microphone inputs 
rated at 19 to 300 ohms. 

r send this coupon to: 
. AUDIO ENGINEERS, 342 Kent Street, 
I SYDNEY, N.S.W. 2000. Tel. 29 6731. 

Please send me your ‘free’ brochure on Shure 
- Star Maker series. (PLEASE PR|NT) Name & Address 

. Name:_______ 

I Address: -- 

For technical service and advice, contact the Audio 
Engineers representative at the office in your State - 

Postcode: 

AUDIO ENGINEERS PTY. LTD. 
342 Kent Street, 

SYDNEY, NSW 2000 

AUDIO ENGINEERS (Vic.) 
2A Hill Street, 

THORNBURY, Vic. 3071 

ATHOL M. HILL P/L 
Unit 5/66 Wellington Street. 

PERTH. W A 6000 

AUDIO ENGINEERS P/L (Old.) 
51A Castlemaine Street. 

MILTON. Old 4064 

EA1181 J 
NOMIS ELECTRONICS P/L 

689 South Road, 
BLACK FOREST, S A 5035 

HAWKINS AE162 
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READ WHY THESE 
SPECIALISTS RECOMMEHD 

TDK CASSETTES. 

AIWA 
William Lam 

Marketing Manager 
Aiwa Australia Pty. Limited 

“We recommend TDK 
cassettes as they compliment the 
fine bias adjustment that all 
current model AIWA tape decks 
are equipped with, enabling 
optimum recording results” 

OPTONICA 
Geoff J. Muir 

National Manager 
Sharp Corporation of Australia Pty. Ltd. 

“We at Sharp believe 
that TDK tapes add to the 
performance of our tape decks; 
you should have this 
improvement also ” 

KENWOOD HI-FI 

Reg. J. Hall 
National Sales Manager 

Trio-Kenwood (Australia) Pty. Ltd 
“TDK tape is consistently 

accurate in quality reproduction, 
to the degree of being classified 
by Kenwood as our reference 
standard” 

PIONEER 
Graham Ham 
Products Manager Hi-Fi 

Pioneer Electronics Australia Pty. Ltd. 
“Pioneer and TDK engineers 

constantly work to set new 
standards of tape performance - 
and TDK delivers the wide 
frequency response typical of 
Pioneer decks” 

Ifed Fawle 
Managing Director 

Marantz (Australia) Pty. Limited 
“The combination of Marantz 

two-speed cassette decks and 
TDK tape provides a new 
dimension in home recordings 
comparable to professional 
performance standards.” 

Nakamichi 
Geoff Matthews 

Marketing Director 
Convoy International Pty. Ltd. 
“We recommend TDK for 

Nakamichi cassette decks for 
two reasons. The first, for sonic 
performance and second, for the 
precision engineered, high 
stability cassette housing.” 

Geoff Brown 
Marketing Director 

Vanfi (Australia) Pty. Ltd. 

“We have had a long and 
close association with TDK, 
commencing when we first 
introduced our cassette decks 
in 1972 and have always 
recommended TDK cassettes. 

YAMAHA 
John R. Fahey 

Marketing Manaaer - Audio 
Rose “Music Pty. Ltd. 

“When you put a five year 
warranty on the deck and a 
lifetime guarantee on the heads, 
you encourage the purchaser to 
use the best tape available... and 
that means TDK” 

TDK DOES AMAZING THINGS FOR YOUR SYSTEM. 
For trade enquiries contact 

©TDK 
TDK (AUSTRALIA) PTY LTD. 

Unit 5, Level B south, 100 Harris Street,Pyrmont 
NSW2009 Phone (02)6604955 Telex: AA70174 

Write or phone for your FREE copy of the”l 
new revised “Guide to letter recording’: 

Name___ I 

Address I 
i 

Note: Any person practising tape recording should observe the provisions of the Copyright Act 1968. 
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TECHNICS RS-M270X CASSETTE RECORDER 

quency response of each of them was 
within better than ±1.5dB between 40Hz 
and 16kHz. Not only is this a very good 
performance, but it also ensures that the 
worst response deviations when using 
dbx will be within ±3dB, which is also a 
satisfactory performance. 

However, it should be pointed out that 
we also tried several other cassettes 
(from reputable manufacturers, but not 
listed by Technics) and found that many 
of them were as much as 3 or 4dB up or 
down in response in the high frequency 
region. This would result in frequency 
response errors in the order of 6 to 
8dB if dbx noise reduction were 
selected. To quote just one example - 
TDK released an improved Super Avilyn 
formulation (type SAX) some few months 
ago. On the M270X it produced a 
response which was about 3dB up in the 
region of 10 to 15kHz. So, although this 
SAX formulation is an improvement on 
TDK's SA formulation (which has been 
on the market for quite a few years), the 
SA tape performs better on the M270X. 

This situation is brought about by the 
omission of a user-accessible HF bias 
control. If such a facility had been incor¬ 
porated in the M270X then it would have 
been possible to align it to almost any of 
the currently available cassette types. 
Admittedly, a variable HF bias control 
should be supplemented by an (internal) 
oscillator and metering facilities (such as 
EA's Audio Test Set described in last 
month's issue) to enable the user to cor¬ 
rectly set the bias level; but, for only a 
modest additional outlay, a variable bias 
facility greatly enhances the versatility of 
a cassette recorder. 

Notwithstanding the above, the M270X 
is capable of superb audio performance. 
Using TDK type OD (not listed by 
Technics) as a typical IEC type I cassette 
sample, the frequency response was 
within ±1.0dB between 50Hz and 
16kHz, and only 1.5dB down at 40Hz, 
falling to -5dB at 30Hz. Upper high fre¬ 
quency response was 3Y2dB down at 
17kHz, and 7dB down at 18kHz. 

As expected, the low frequency perfor¬ 
mance was essentially the same for all 
C60 cassettes, irrespective of brand or 
IEC type. Using Technics type RT-XA 
(listed by Technics) as an IEC type II 
cassette sample, the response was 
within ±1.0dB to 17kHz, and only 3dB 
down at 18kHz. 

Changing to a TDK type MA (listed by 
Technics) for a typical IEC type IV metal 
cassette sample, frequency response 
was within ±0.5dB from 50Hz to 17kHz, 
and -3dB at 18kHz. As predicted, with 
dbx selected, overall frequency response 
was excellent with this cassette, being 
within ±1.0dB between 50Hz and 
15kHz. Response was -5dB at 16kHz; 
falling rapidly at higher frequencies, due 
to the effect of an inbuilt (FM) multiplex 

filter, which is automatically switched in¬ 
to circuit whenever dbx or Dolby is 
selected. 

With Dolby B noise reduction selected, 
the record/replay frequency response 
was also within ±1.0dB between 50Hz 
and 15kHz, when using TDK MA casset¬ 
tes. Naturally, the tracking accuracy is 
once again affected by the combination 
of cassette and recorder, with those 
combinations which produce the flattest 
response in the "flat" mode performing 
best, when Dolby is selected. 

Technics are to be commended for re¬ 
taining the Dolby B noise reduction cir¬ 
cuity in the M270X, since owners will be 
able to replay any previously recorded 
"Dolby" cassettes which they possess, 
and also purchase any pre-recorded 
commercial cassettes they may desire, 

the same, namely 93/94dB. These figures 
enable one to appreciate the tremen¬ 
dous improvement to signal-to-noise 
ratio, which dbx can provide. 

At 1kHz the total harmonic distortion 
measured 0.85% at OdB input level, 1.7% 
at +6dB and 4.7% at H-IOdB when using 
type IV (metal) cassettes. Using type II 
(chrome type) cassettes, the distortion 
was essentially the same as for the metal 
variety. 

With type I (ferric oxide) cassettes, the 
distortion was 0.9% at OdB, 1.5% at +6dB 
and 3% at -1-IOdB. These figures are 
equal to or better than we have ever 
previously obtained, and indicate that 
Technics have made a very good com¬ 
promise between distortion and extend¬ 
ed high frequency response in their 
design of this machine. 

Above is a view inside the Technics RS-M270X. Part of the dbx PC board can be seen 
in the lower left corner. 

with the knowledge that they can pro¬ 
perly decode such cassettes. The dbx 
facility - which provides a much extend¬ 
ed dynamic range - may then be used 
for any fresh recordings which they wish 
to make. 

A further addition to the inbuilt dbx 
system is the provision of facilities for 
decoding dbx encoded disc recordings. 
As yet, only a few small companies are 
manufacturing such recordings, and very 
few h if i enthusiasts possess the 
necessary dbx decoders. Having this 
facility included in the M270X saves the 
additional cost of a separate decoder for 
dbx discs. 

Conforming with the previously 
measured performance parameters, the 
results obtained for distortion and noise 
were equally impressive. Unweighted 
signal-to-noise ratio below a level of 
200nWb/m (Dolby reference level) 
measured 56dB for type I cassettes, 59dB 
for type II, and 57dB for type IV casset¬ 
tes. Engaging Dolby improved these 
figures to 66dB, 69dB and 67dB respec¬ 
tively. With dbx selected, the figure for 
all three cassette types was essentially 

Whilst the M270X cassette deck may 
lack refinements such as memory 
rewind, variable HF bias, internal test 
oscillator, separate record and replay 
heads (three-head system for A-B 
monitoring), and variable speed spooling 
with audible cueing, it is nevertheless 
very competitive in its own price group 
— bearing in mind the inclusion of the 
relatively complex dbx noise reduction 
circuitry. When all its performance 
figures (eg frequency response, distor¬ 
tion, noise, wow and flutter etc) are 
taken into consideration, it will be seen 
that its "practical" audio performance is 
probably better than that of any cassette 
recorder (with no price limitations) we 
have previously reviewed. But 
remember to only use the cassette types 
specified by Technics - or you may be 
disappointed. 

At the time of writing the exact retail 
price of the M270X is unknown but is ex¬ 
pected to be around $500. Further 
details can be obtained from high fidelity 
retailers, or the distributors — National 
Panasonic (Aust) Pty Ltd, 95-99 Epping 
Rd, North Ryde, NSW, 2113. (P de N). ® 
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A versatile keyless monophonic organ that uses 
the circuitry of a synthesizer! It has a variable 

attack/decay, tremolo & mixing control. Plus its 
own inbuilt amp & speaker with volume control. 

This touch sensitive keyboard, gives an incredible 
range of sounds that will amaze you. 

ONLY 
$eo 90 

K-3M3 

Musicolor 
MK IV 

This flexible light controller has all the 
features of the MK III, plus lots more! Has 4 

nf\ controlled channels, a light chaser with 4 
JJU chase patterns & a reverse switch for startling 

effects Add it to your stereo - just connect it 
to your speakers. Completely safe1 

Everything you need is supplied — parts, 
solder, even nuts and bolts. And most kits 
include detailed instruction manuals, making 
construction a breeze1 

Digital clock/thermometer 
Has Huge bnght red digit display, 
6 display modes Time & temp- A 

erature display, alarm 6r control A 
for clock, radio, etc 12/24 hr ^ * 
C/F Battery back up facility 

K-3436 

200 MHz Y 
FREQUENCY 

COUNTER 

Earth leakage Electronic 
circuit protector 

Senses any leakage to earth from mains appliance (eg through A mm f\f\ 
your body) & shuts off power before it has a chance to ZAP you a U w 
Includes pre-wound coil. Should be in every hobbyists workshop - 
it could save your life! K 3315 

SA VBA FORTUNE ON COMMERCIAL UNITS' 

HA VE YOU BUIL T YOUR 

MOSFET 
AMP? 

K-3437 

This superb unit has a rugged drilled case with 
black marvi-plate cover and special silk screen 
printed perspex front panel. Readouts are rugged 
light emitting diodes for long xt/"\tnt /^\xtt \r 
trouble free service. Also has ^UW ONLY 
built- in quartz crystal time- base £ (J A 
circuit for incredible accunacy. V O W 
Operates from 12V DC or 240V 
AC. 

PLUS you get the Pre scaler 1C 

to convert your counter to 200MHz 

AT NO EXTRA COST! 
98B90IC c« z saw VALUE $10.60 

It's the lastest in the incredibly success¬ 
ful series of Playmaster amplifiers 
(over 10,000 Twin 25's & Forty/Forty's 
built!) but this one really has everything: 

• State-of-the-art POWER 
MOSFETS! 

• Low-noise FET input pre¬ 
amps! 

• Over 50W per channel! 
• Speaker switching plus loud¬ 

ness & muting controls! 
• And a brand new profess¬ 

ional styling! 
• Complete with our famous 

step-by-step instruction 
manual! 

tesstonaUV . 

JESWhs* 
ONLY $ 

K-3515 

TRANSFORMER SUPPLIED 

SEPARATELY (Cat M-0152) 
$29 

'C r M r\AK I c L t (Ual fVI-U / 

2990 ooc YOU** 

A 
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a DICK SMITHS J i_ll booster >5 

It goes together so easily: you don't have to be 
an expert to build a kit. Just follow the 
instructions! 

INCREDIBLY 
VERSATILE 

TIMER 

A versatile, 7 function 
timer eg kitchen timer, 
stop watch, rally timer 
& industrial timer 4 
digit, 7 segment LED 
display K 3435 

$izaso 

SPEED SENTRY 
This Speed Sentry is a must 
for all responsible drivers. 
An alarm sounds if you go 
over the preset speed. You 
set the speed. £ ^ gi^ijrg 
K 3245 

LED TACHO 

This tacho uses LEDs for instant 
recognition of engine speeds 
There's also provision for an 
audible over-rev alarm Oper¬ 
ates on any 12V system & is 

easy to instal. Complete with 
instructions K-3240 

top $9^50 
VALUE Gt 

$1 !50 

GET THE BENEFITS OF A 
ELECTRONIC IGNITION 

This Capacitor Discharge Ignition System 
will make your car easier to start 
when cold or hot, your plugs & points 
will last longer, keep your car in tune & 
using less petrol K-3280 

And it's finished! Sit back and enjoy your 
project; because you did it yourself! 

This easy to build kit can econom¬ 
ically upgrade the power of your 
car's stereo system to 12 5WRMS 
per channel Based on a rugged 
IC amp module & works with all 
neg earth systems 

K-3493 
MUSIC 

PARTS FOR NEW KITS 
Semiconductors 
Cat Y-1053 MAI 026 AIR Clock/Therm Module 
Cat Z 6816 MM5865N Uni Timer IC 
Cat Z-6300 ICL7106 3.5 Digit Driver 
Cat. Z-5747 ICM7216B Frequency per counter 
Cat Z-6823 SN76488N Uni synthesiser IC chip 
Cat. Z-6083 LM394B Duel diff super mix pre- amp 

Cat Z 6810 LM334Z Temper/Sensor 
Cat. Z-4175 LCD Display — 4 digit 
Cat Z-6030 TL 071 Bifet Op Amp 
Cat Z-6034 TL 074 Quad Bifet Op Amp 

Printed Circuit Boards § » 
E.A. OCTOBER s § 
Cat. H-8414 Wind Speed Indicator -= £ 

Cat. H-8415 Audio Test Unit j? £ 

E.A SEPTEMBER _g | 
Cat H-8640 Uni Sound Synthesiser o ° 

E.A AUGUST t -s 
Cat H 8411 81SM7 Pavlovs Bagatelle E -§ 
Cat. H-8410 Musicolour Mk IV £ “- 
Cat. H-8402 Super 80 Computer S. o 

$34 50 
$9 95 

$9 95 

$29 95 
$495 
$4 90 

$1 95 
$8 95 
$1 20 
$2 95 

$2 50 

$2 95 

$2 75 

S3 20 
$10 50 
$99 50 
$10 50 

E.A. JULY 
Cat H 8404 

Cat H 8403 

Electrochune 
Pools/Lotto Selector 

(HOT CAN ARY 
An electronic bird whistle that 
sounds authentic * m hda ^ 
Keeps kids amused for ® | O. 
hours! * V 
^ K-3395 

THIS COULD 
MAKE YOU 

A FORTUNE! 
This Pool/Lotto selector 

picks your win¬ 
ning numbers at 
random! 

Pools/Lotto 
selector $ 1095 

° $1250 

$2 90 

MAssjjSegi 
& 

300W 
RMS 
Amplifier 

$»o°o 
This fantastic amp gives you 
tremendous scope for boosting 
the output of your existing sound 
system - will produce 300W 
RMS into 4 ohms Ideal for 
public address, rock groups 
Kit comes complete with all 
components & instructions 

dB Meter >50 

Worried about exceeding noise pollution 

law? Build this simple dB meter & find 
out. Save $$$ on commercial units K 3476y 

PUT YOUR OLDB&W TV 
TO WORK K-3060 

TVCRO 
Adaptor 

It converts a standard TV set to a large 
screen oscilloscope with a frequency 
response from 10Hz 300kHz, & a sensitivity 6 
of lOOmV rms for full-screen deflection “ 
Ideal for hi-fi & audio applications 

!95 

SST l9£' ’ AD'-^OSO 

DICK SMITH O l3 
Electronics 'ey™ 

NSW AUBURN 648 0558 • BLAKEHURST 546 7744 • BROADWAY 211 377 • 
BROOKVALE 93 0441 • CHULLORA 642 8922 • GORE HILL 439 5311 • 
PARRAMATTA 683 1133 • SYDNEY 290 3377 • TIGHES HILL 61 1896 • 
WOLLONGONG 28 3800 ACT FYSHWICK 80 4944 QLD BURANDA 391 6233 • 
CHERMSIDE 59 6255 SA ADELAIDE 212 1962 • DARLINGTON (Opening soon) 
VIC MELBOURNE 67 9834 • COBURG 383 4455 • RICHMOND 428 1614 • 

I SPRINGVALE 547 0522 WA CANNINGTON 451 8666 • PERTH 328 6944 

^Mail Order Centre: PO Box 321, North Ryde 2113. Phone (02) 888 3200 

If you like playing Snakes & 
Ladders, try this 
brilliant electronic 
version LEDS & £ m ADA 
Ladders * 1 goU 

CHECK 
YOUR 

TRANSISTORS 

175 
Tests bipolar transistors, diodes, FET's . 
& even SCR s&P U.T s This practical K 
low-cost instrument is simple to construct 
& is ideal for the beginner or serviceman 
Comes complete with Zippy' case 

CONTROL YOUR DRILL 
This unit enables your drill to be slowed 
down to the point where it can be used to 
drill large holes in metal or even be used as ^ 
a screwdnver Suitable for most 240V 
universal’ brush - type motors * 

K”° $ 11Z95 

K-3052 

give someone 
a KIT THIS 

YMAS • ONLY 

7 WEEKS TO GO 
VISA 



For professional slide presentations 

A slide cross-fader 
and auto-advance unit 
Want to put on a really professional slide show? This new slide 
cross-fader can provide smooth dissolves from one projector to 
another, initiate slide changing automatically from an in-built variable 
timer, and synchronise slide changes to pre-recorded commentary 
or music on a tape recorder — all this at a cost far less than 
comparable commercial units. 

by JOHN CLARKE 

We've all suffered, haven't we? All of us 
at one stage or another have sat through 
a boring slide show put on by friends just 
returned form overseas. Whoops! . . . 
sorry, that one's upside down; or it's out 
of focus; or the sunset has gone pitch 
black through under exposure. 

If the lights are out, you can always 
go to sleep and later claim to have only 
missed the last two slides. Often, 
however, one can only grin and bear it, 
before remembering that you had better 
rush home and turn off the tap that you 
accidentally left running in the 
bathroom. 

Perhaps you're one of those dreadful 
"1-Have-Two-Hundred-Slides And We're- 

Going-To-Sit-Here-And-Look-At-Them- 
All-Night" people who have inflicted 
such torment upon friends (that is, if you 
still have any left). 

But now, with your new "Slide Show", 
you can put on a really professional slide 
performance that's limited only by your 
imagination. All you need is a second 
remote control projector to go with your 
current unit and a stereo tape recorder. 
Slide Show lets you put a recorded com¬ 
mentary or music on tape and to syn¬ 
chronise slide changes with variable fade 
rate between the two projectors. 

The main advantage to this method is 
that it can make for a really polished and 
entertaining commentary, with some 

slides left on for long periods and others 
changing rapidly in sequence. A slide il¬ 
lustrating plant cell structure could be 
left on for several minutes in biology 
class, for example, while a sequence 
showing a toddler eating dripping ice 
cream could be run in rapid succession — 
perhaps with suitable background music 
to achieve an hilarious effect. 

In short, Slide Show can actually make 
your slide presentations interesting and 
entertaining. No longer will you be shun¬ 
ned by friends who suddenly have to 
rush off home for one reason or another. 

At an estimated cost of around $80 - 
far cheaper than commercial units — we 
think that Slide Show will prove popular 
with photographic enthusiasts and those 
involved in professional audio-visual 

resentations alike. The unit is easy to 
uild and can be used with virtually all 

types of projectors with projection bulbs 
rated from 24V to 240V AC. The projec¬ 
tors require only simple modifications 
and can be quickly restored to standard 
if required. 

Features & Controls 
As can be seen from the photograph, 

there are three operating modes: Tape, 
Auto and Manual. In the Tape mode, the 
unit is controlled by tones recorded on 
one channel of a stereo tape recorder 
(the other channel carries the sound 
track). Operated in this way, the entire 
system is completely automatic and re 
quires no human intervention until the 
end of the tape. As one projector lamp 
fades into darkness, the other 
simultaneously "fades up" to full 
brilliance. 

Slide Show then activates a relay to 
change the slide in the dark projector, 
ready for the next cross-fade. 

In the Automatic mode, an in-built 
timer automatically initiates the dissolve 
between the two projectors. The time 
period between changes is preset using 
the Auto Rate control and can be varied 
from about two seconds up to 100 
seconds. Manual override is provided — 
pressing the Change button immediately 
changes the slide, while pressing the 
Hold button resets the timing cycle for 

AUTO 
TAPE, j MANUAL 

o 
SUM CHANGE PROJECTOR 

DISABLE CHANGE OVER 

S' 

CONTROL _ 

' ~~ FAOE RATE 

AUTO RATE n CHANGE * V » 
indicators 

Slide Show can be used with virtually all types of automatic projectors. Features in 
elude three control modes, variable fade rate, and manual override. 
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Use a metal diecast case and keep all mains wiring neat and tidy. Four-way terminal 
blocks facilitate connections to projector lamps and advance mechanisms. 

the displayed slide to zero. 
Finally, in the Manual mode, slide 

changes can only be initiated by pressing 
the Change button. 

In the Auto and Manual modes, the 
tone signal is automatically sent to the 
Output (To Tape) so that the sequence 
of slide changes is recorded on the tape 
ready for duplication in the Tape mode. 
The tape will record the slide-change 
points, whether initiated by the in-built 
timer or Change button. The fade rate is 
not recorded and is best left set at the 
same position in the Tape mode as when 
recorded. 

The remaining controls — the Fade 
Rate, Slide Change Disable and Projector 
Change Over switches — affect all three 
modes of operation. The Fade Rate con¬ 
trol simply varies the rate of fade (or 
dissolve) from one second to 100 
seconds. Its period must be set for less 
than the Auto Rate period, otherwise a 
complete fade and slide change will not 
occur (a similar situation applies when 
using a tape recorder to control the 
unit). 

The Slide Change Disable switch 
prevents the slide in a given projector 
from changing when the projector lamp 
subsequently dims. Result — when the 
next cross-fade is performed, the slide 
will be repeated! The Change Over 
switch transposes the projector se¬ 
quence; in other words, the bright light 
projector becomes the dim light projec¬ 
tor and vice versa. This feature is useful 
when setting up the machines, as no par¬ 
ticular attention has to be paid as to 
which projector has the first slide. 

Two LED indicators are also located on 
the front pane! and indicate which pro¬ 
jector has the bright light. This indication 
is useful for setting up before the projec¬ 
tors are connected to the unit. The ac¬ 
tual fading of the lamps is not 
represented by the LEDs since they tend 
to be either on or off and their brilliance 
varies little with changes in supply cur¬ 
rent - at least not as much compared to 
filament bulbs. 

Four connections must be made to 
each projector to enable Slide Show to 
control the operation. Two leads from 
the normally-open relay contacts are 
connected to the "slide advance" switch 
in the projector instead of the normal 
hand-held remote control unit. The 
remote control is usually connected to 
the projector via a DIN plug and socket, 
so all you have to do is wire the relay 
leads to a DIN plug similar to that fitted 
to the remote control. 

In short, the relay contacts take the 
place of the remote control contacts. 

The other two leads are connected in 
series with the projector lamp and in¬ 
volve a simple modification to the pro¬ 
jector wiring. All you have to do is 
disconnect one of the leads to the lamp 
and connect the extra leads in series with 
this lead and the lamp itself. Make sure 
you do the job neatly though, especially 
if the projector lamp is run directly from 

the mains. We recommend that you 
make the connections using a mains ter¬ 
minal block which can either be bound 
in insulation tape or, if space can be 
found, screwed to base of the projector 
case. 

It should be noted that for the best 
results from the Slide Show, automatic 
focus would be an advantage to prevent 
out of focus images. Alternatively, the 
remote control focus can be retained 
and operated manually for every slide. 

The majority of remote control projec¬ 
tors operate their lamps from 24 volts 
AC. Consequently, with the 15ATriac us¬ 
ed, lamps rated up to 350W can be ac¬ 
commodated. Due to the great variety 
of projectors available, we decided to 
"play safe" - it does not matter which 
way round the leads are connected to 
the lamp or to the slide change control. 

In fact, connections to the projector 
could be at mains potential if an auto 
transformer is used to give the 24 volts 
rather than from a fully isolated 
transformer. These connections are fully 
isolated from the remainder of the Slide 
Show circuitry. 

A separate transformer is used for the 
Slide Show power supply. We chose not 
to use a 24V AC rail from one of the pro¬ 
jectors for three reasons: 

• there could be mains potential on this 
24V line; 
• other connecting leads to the Slide 
Show could be at mains potential, so it is 
necessary to have an earth connection 
to the metal case. An earthed mains 
cable is the best way to provide this; and 
• the voltage from a 24V transformer, 
when rectified and filtered, approaches 
the maximum allowable input voltage 
for the three-terminal regulators used 
and could damage them. 

The Circuit 
In all, 11 ICs are used in the circuit, in¬ 

cluding the two voltage regulators. 
Although at first glance the circuit may 
appear daunting, it is really quite 
straightforward and is best explained 
with the aid of the waveforms of Fig. 1. 

Along the right hand side of the 
waveforms are marked the letters A to K. 
These designated waveforms corres¬ 
pond to the letters marked on the circuit 
diagram. Waveform A is the AC 
sinewave from the secondary of the 
transformer and is virtually in phase with 
the mains waveform. The voltage is 
clamped with two back-to-back diodes 
and squared up by IC5a, a 4136 op-amp 
connected as a Schmitt trigger. Conse- 
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Slide Cross-Fader HOW IT WORKS 

quently a square wave in phase with the 
incoming sine wave is obtained 
(waveform B). 

The square wave is then passed to 
IC3c, a 4030B exclusive OR (XOR) gate. 
One input is directly connected to the 
output of IC5a, while the other input is 
connected via an RC delay. When the 
square wave changes from one level to 
the other, the two inputs at IC3c are dif¬ 
ferent for a short time, about 450^s, due 
to the RC time delay. The output of an 
XOR gate is high when the inputs are dif¬ 
ferent and low otherwise, so a short high 
pulse appears at the output (pin 10) on 
every change in square wave level. This 
is seen as waveform C 

The voltage pulses from IC3c charge a 
.039/*F capacitor via a series diode and, 
when the level goes low, the capacitor 
discharges via the lOOkQ resistor. This 
gives the familiar sawtooth waveform of 
D, which is a buffered version of the 
capacitor voltage. IC5c performs this 
high impedance to low impedance buf¬ 
fering of the capacitor voltage, preven¬ 
ting loading of the capacitor. 

We shall now discuss the derivation of 
waveforms E and F. IC7 is a 4013 D 
flipflop which is connected in such a way 
that, upon each clock signal, the Q out¬ 
put changes logic level. If Q is initially 
high, the next clock pulse will cause Q to 
go low. The clock pulse is derived via 
switch S3c, which selects the Tape, Auto 
or Manual modes of operation. We shall 
discuss that part of circuit later since it 
has no effect upon the waveforms. 

Each time the Q output changes logic 
level, the 100/xF electrolytic capacitor 
charges or discharges via the IMfi Fade 
Rate potentiometer and the 10kfi 
resistor. The actual level to which the 
capacitor charges or discharges is 
clamped by the two back-to-back diodes 
connected to pin 9 of IC6c - ie ±0.6 
volts about the +5V rail. This charging 
and discharging voltage is buffered by 
amplifier IC6c, a 4136 op-amp wired 
with a gain of 11. With this gain, the out¬ 
put of the amplifier reaches the 10V and 
0V supply when the capacitor is at 
+5.45V and +4.55V respectively — ie 
±0.45V about the 5V rail, or just before 
the diodes begin to conduct. 

Two questions arise from this circuit: 
first, why use diodes to clamp the 
capacitor voltage to such a small swing 
and, second, why give IC6c a gain of 11? 
The type of waveform that we want is a 
linear ramp that alternates between a ris¬ 
ing ramp and a falling ramp at each clock 
pulse to IC7. To obtain a linear ramp by 
charging a capacitor, it is necessary to 
only use a very small percentage of the 
capacitor charging curve, which is 
relatively linear. The closer the capacitor 
voltage approaches the supply rails, the 
more non-linear the curve becomes. This 
is why we have amplified the linear 
±0.6V swing. 

ZERO 
VOLTAGE 

CROSSING 
SIGNAL 

SLIDE 
ADVANCE 

PROJECTOR 
DETERMINING 

LEVEL 

—SLIDE ADVANCE TRIGGER POINT 
SLIDE ADVANCE TRIGGER POINT - 

SYNCHRONISING/ 
FADE RAMP 
COMPARISON 

PROJECTOR 1 
TRIGGER 
PULSES 

PROJECTOR 2 
TRIGGER 
PULSES 

VOLTAGE 
ACROSS 

PROJECTOR 1 

VOLTAGE 
ACROSS 

PROJECTOR 2 

INCREASING LAMP BRIGHTNESS 

This diagram shows the waveforms at various points on the circuit at right. 

46 

Furthermore, if the capacitor were to 
continue charging or discharging to the 
supply rail then, when the Q output of 
IC7 subsequently changed state, we 
would have to wait until the capacitor 
reached the ±0.45V window voltage 
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before any change in the ramp at the 
output of IC6c occurred. Consequently, 
we have clamped the capacitor voltage 
so that the ramp responds almost in¬ 
stantly to clock pulses to IC7 (the 
capacitor now only has to discharge 



ELECTRONICS Australia, November, 1981 47 



Slide Cross-Fader WIRING DIAGRAM 

PROJECTOR 2 
BULB SWITCH 

MAINS 
CORD 

Follow this diagram when wiring up the Slide Show. Connections to the projector lamps must be run in mains-rated cable. 

from 5.6V to 5.45V, or change from 4.4V 
to 4.55V). 

The linear ramp obtained at the output 
of IC6c is shown as waveform E. This 
ramp is inverted with IC6a, a unity gain 
inverting amplifier, to give waveform F. 
Now we have two linear ramps, one ris¬ 
ing and the other falling, which are 
transposed upon every clock pulse to 
IC7. The slope of these ramps, determin¬ 
ed by the resistance of the 1 Mft Fade 
Rate control, is what controls the rate at 
which the projector lamps brighten or 
dim. A rising slope gives increasing light 
brightness and a falling ramp, a dimming 
light. 

We estimate that the current cost 
of components for this project is 

$80 

This includes sales tax. 
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Just how bright the projector lamps are 
depends upon the voltage applied to 
each lamp. The trigger pulses which con¬ 
trol the voltage to the lamps as the fade 
ramp rises or falls are derived by com¬ 
parators IC5b and IC5d which compare 
waveforms E and F with the synchronis¬ 
ing voltage D — ie one comparator com¬ 
pares the D signal with the rising ramp, 
the other compares the D signal with the 
falling ramp. When the D signal is more 
positive than the ramp, the output of a 
comparator is high; otherwise, its output 
is low. 

Waveforms FI and I depict the com¬ 
parator outputs. Note that switch S2a,b 
transposes the ramps to the com¬ 
parators and thus reverses control of the 
projectors. 

The indicating LEDs are connected via 
Ikfl current limiting resistors between 
the -MOV rail and waveforms H and I. 
These waveforms, when averaged, pro¬ 
vide a voltage which is representative of 
the brightness of each projector lamp. 
Since the LEDs are effectively run from a 

r, 1981 

100Hz supply, they give the impression 
of being continuously lit. 

When the output of IC5b (waveform H) 
goes high, the .001/^F capacitor on one 
input of XOR gate IC3b charges rapidly 
through the diode and no change to the 
output of IC3b occurs. When H subse- 
auently goes low, the .001/xF capacitor 
discharges via the 220kfi resistor and the 
two inputs of IC3b are briefly at different 
logic levels. The result is a 220^s positive 
pulse on the output of IC3b - waveform 

A similar process occurs to obtain 
waveform K. Note that as the E ramp 
falls, the J waveform pulses occur later 
with respect to the zero voltage crossing 
points and, as waveform F rises, the K 
waveform pulses approach the zero 
voltage points. Because waveforms J and 
K provide phase control for the Triac cir¬ 
cuits, the voltage across the projector 
lamp increases for projector 2 and 
decreases for projector 1. 

The way in which the trigger pulses ac¬ 
tually fire the Triacs to provide voltage to 



QWill wireless remote control and micro- 
* computer memories reduce distortion 

by even 0.000001%? 

A. A flat no! 

Q.Then why should I be interested in 
Sansui's memorable Super Compo. 

A.Because distortion-free reproduction 
isn't an end in itself. Enjoying that 
reproduction is what Sansui s system 

is all about. 

Keep in mind that all Super Compo 
units were specifically designed for 
"in-depth matching.'' That means 
specs which easily challenge or 
surpass those of comparable 
unmatched separates. Features 
include Quartz PLL digital 
synthesizer tuning, direct-drive 
turntable with computerized 
random 7-program track selection, 
metal tape compatible deck with 
AMPS (Automatic Music Program 
Search), stereo graphic equalizer, 
and a host of other features for 
the finest in fidelity. 
Let s leave the superb specs aside 
for a moment. Let's be realistic. 
Isn't it nicer to just relax and select 
your music source without leaving 
your comfortable seat? Isn t it 
easier to pre-program the record 
selections you'd like our patent- 

pending D-O-B arm to play? Just 
think of the time and nerves you 
save with 12 preset tuner stations 
activated by instant one-touch 
buttons — from your favorite 
listening chair. 
We ll bet you'll be a happier 
audiophile with all these micro¬ 
computer conveniences. After all, 
fiddling with controls is surely 
second fiddle to delighting in the 
subtle nuances of a violin from 
Sansui's Super Compo 9900. 
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Slide Cross-Fader 
PARTS LIST 

the projector lamps is as follows: the trig¬ 
ger pulses of J and K drive the internal 
LEDs of the opto-coupled Triac drivers 
IC1 and IC2, via 390ft resistors. The LEDs 
optically trigger silicon bilateral switches 
which, in turn, trigger the Triacs. 

A 680ft resistor in series with each 
Triac trigger limits the repetitive surge 
current to a safe value while a snubber 
network, consisting of a 100ft resistor 
and 0.1/zF capacitor, prevents false trig¬ 
gering due to fast rising voltages across 
the Triac. If Slide Show is used with 240V 
projector lamps, the 680ft and 100ft 
resistors should be 1W types, while the 
0; capacitor should be mains rated at 
either 250V AC or 630V DC. 

The amount of power delivered to the 
projector lamps is thus controlled by "fir¬ 
ing the Triac at a set time or "firing 
angle" after the start of each mains half 
cycle. This is referred to as phase control 
and results in waveforms across the 
lamps as shown at the bottom of Fig. 1. 

Slide Advance 

The final waveform to discuss is the 
slide advance determining level, G. The F 
ramp is monitored by Schmitt trigger 
IC6b, which has a very large hysteresis 
level. The Schmitt trigger only switches 
state when the ramp is very close to the 
supply rails, within 0.05V to be exact. 
This large hysteresis ensures that the 

for the slide advance only occurs 
when a lamp is dim so that the slide 
change will not be noticed. 

The slide change is activated by 
monitoring two signals: the positive 
pulse produced by XOR gate IC3d when 

PARTS LIST 
7 printed circuit board, 87ss77, 96 x 

135mm 
7 Scotchal front panel label, 204 x 

114mm 

1 2851 transformer, 72.5 volts at 
150mA 

2 SPOT 12V DC 780ft relays with 1A 
contacts 

1 3P3P rotary switch 
1 SPDT switch 
1 DPDT switch 
2 momentary contact pushbutton 

switches 
3 knobs 
2 1 Mft linear potentiometers 
2 RCA panel sockets 
1 diecast aluminium case, 190 x 60 x 

110mm 
1 mains cord and plug 
3 grommets 
1 cable clamp 
4 10mm brass standoffs 
1 10-way mains terminal strip 
1 earth lug 
4 rubber feet 

G changes state, and the actual voltage 
level of G. The voltage level of G deter¬ 
mines which slide is to change, in other 
words where the lamp is dim. This is 
decided by IC4a, IC4b and IC4d, which 
switch the correct relay. 

When G changes state, a one second 
low pulse occurs at the output of either 
the IC4a or IC4b NAND gates. The pulse 
turns on a BC557 transistor which ac¬ 
tivates the relay. 

The Slide Change Disable switch SI in¬ 
hibits relay operation — ie when the 
switch is open, no pulse is passed from 
IC3d and the relay driver transistors are 
held off. The diodes across the relay 
coils prevent inductive reverse EMF from 
destroying the transistors when the 
relays turn off. 

Now for the remainder of the circuit. 
IC8, a 555 timer, is connected as an 
astable oscillator. The 100/zF capacitor 
connected to pins 6 and 2 is charged via 
two lOkft resistors and the IMft Auto 
Rate potentiometer up to 0.66 of the 
supply - ie 6.6V. During this charge time 
the output of IC8, pin 3, is high. Upon 
reaching this voltage, the output goes 
low, the capacitor is discharged to 0.33 
of the supply and the cycle is repeated. 

Several switchable modifications to the 
circuit alter the operation. First, the 
Change button brings pin 5, the 
threshold voltage, low for a brief period 
until the 0.22^F capacitor charges. This 
lowers the trigger point at which the 
100^F capacitor will be discharged and 
so pin 3 immediately goes low. The Hold 
button discharges the 100/zF capacitor 
and leaves a full charging period before 
the output goes low. 

S3a and S3b respectively short out the 
Auto Rate potentiometer and connect a 
22kft resistor across the IOO/xF timing 
capacitor when set to the manual mode. 
This prevents the capacitor voltage from 
reaching 0.66 of the supply voltage and 
so the output of IC8 remains high (unless 
the Change button is pressed to lower 
the threshold voltage). Actually the 
capacitor voltage is held at about 5V, as 
set by the voltage divider formed by the 
two 10k0 resistors and the 22kO resistor. 

The output of IC8 drives a BC547 tran¬ 
sistor via a lOkfi resistor. At the collector 
of the transistor the signal is inverted so 
pin 9 of NAND gate IC4c goes high when 
the output IC8 goes low. This gates 
through the 50Hz squared AC wave¬ 
form B connected to the other in¬ 
put to give a Is 50Hz tone each time pin 
3 of IC8 goes low (ie at each cross-fade). 

This 50Hz signal is filtered and AC- 
coupled to the tape recorder via a 22uE 
electrolytic capacitor. A lOkfi Record 
Level trimpot is used to adjust the signal 
level to the tape recorder. 

On playback, the recorded signal is 
fed! to the inverting input of IC6d 
and amplified. The output from IC6d 
is adjusted by means of the IMfi 
Playback Level trimpot and coupled to 
missing pulse detector IC9. IC9, a 555 
timer wired as a monostable, is triggered 
each time a low signal is applied to pin 2 
At the same time, the fyF timing 
capacitor is discharged by the BC557 
transistor, so the pin 3 output remains 
high until the time between pulses is 
onger than the monostable time period 

(about Is). 
As a result, the output of IC9 is low 

SEMICONDUCTORS 
2 MOC3020 optically-coupled Triac 

drivers 
1 4030B, 4070B quad exclusive OR 

gate 
1 4011 quad NAND gate 
1 4013 dual D flipflop 
2 4136 quad operational amplifiers 
2 555 timers 
1 BC547 NPN transistor 
3 BC557 PNP transistors 
1 7805 three-terminal regulator 
1 7905 three-terminal regulator 
4 1N4002 1A 100V PIV silicon diodes 
7 1N4148 small signal silicon diodes 
2 red LEDs 
2 SCI51D 15A Triacs 

CAPACITORS 
2 470fj.F/25VW PC electrolytic 
2 100fiF/16VW PC electrolytic 
1 22\iF/16VW tantalum 
1 15fxF/16VW tantalum 
1 10g.F/16VW PC electrolytic 
1 2.2fiF/25VW tantalum 
2 1[iF/16VW tantalum 

0.22[xF metallised polyester 
O.lfxF metallised polyester 
0.1fiF/16VW tantalum 
.068/zf metallised polyester 
.039fiF metallised polyester 
.0047ixF metallised polyester 
.001 [iF metallised polyester 

RESISTORS (% or y2W, 5%) 
5 x 7Mft, 2 x 220/cft, 7 x 720kft, 6 x 
700/cft, 7 x 47kft, 7 x 22/cft, 72 x 70/cft 
5 x 7kft, 2 x 680ft, 2 x 390ft, 2 x 700ft 
7 x 7/Wft 5mm vertical trimpot 
1 x 70/cft 5mm vertical trimpot 

MISCELLANEOUS 
PC pins, 7 metre rainbow cable, 240V 
AC rated double-sheathed hook-up 
wire, machine screws and nuts 
solder. 

NOTE: Components specified are 
those used in the prototype. 
Components with higher ratings may 
generally be used provided they are 
physically compatible. 
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ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131. 

ELECTRONIC COMPONENT SUPPLIERS, DESIGNERS & MANUFACTURERS. 

RITRONICS WHOLESALE (03) 489-7099. MAIL ORDERS (03) 481-1436. 

For heavier items add additional postage. Extra heavy items sent Comet 
freight on. Prices subject to change without notice. Send 60c and SAE for free 
catalogues. Minimum pack and post $1.00. Bankcard Mail Orders welcome. 

DISCOUNT COMPONENTS - SUPER SPECIALS 
2732 $9.00 10 2708 at $55.00 

2114 $1.95 100 2114 at $170.00 

2716 $5.90 100 4116 at $170.00 

2708 $5.90 100 BC548 at $9.00 

4116 $1.95 100 Red Leds at $9.00 

74LS40 
741S42 
741S47 
74LS48 
74LS49 
741S51 
74LS54 
74LS55 
74LS58 

.50 

.75 
85 

1.00 
1.00 

.40 

.50 

.55 

.65 

81LS97 2.10 
TRANSISTORS 
2N301 2.20 
2N657 .60 
2N930 .60 
2N1613 1.10 
2N1711 .50 
2N1893 1.00 
2N2219A .60 

2N5874 
2N5961 
2 N5963 
2N6027 
3N201 
AC127 
AC128 
AC 187 
AC188 

1.40 
.30 

1.10 
.60 
.90 
.70 
.70 
.70 
.70 

TIP32C 
TIP33A 
TIP34A 
TIP24B 
TIP42B 
TIP110 
TIPI 20 
TIP2955 
TIP3055 

1.00 
1.10 
1.20 
1.50 
1.10 
1.30 
1.30 
1.20 
1.20 

8295 25.00 
DM8578 3.50 
Ay-5-2376 19.56 
MM5104N 10.00 
MM55106N10.00 
MM57160 7.50 
8748A 99.00 
8755A 99.00 
MCT2 .80 

74LS73 .55 PN2222 .20 AD 149 2.50 VN88AF 2.50 MCT6 3.30 
CMOS 74C04 .40 LF356-AN 1.10 UA4558TC 1.40 7494 90 74LS74 .60 PN2222 .30 A0161 1.70 MICRO CHIPS MCT275 1.50 
4000 .40 74C08 40 LF357 1.10 MM 5837 2.50 7495 .45 74LS75 .45 2N2463 .35 AD 162 1.70 ADCO 800 12.00 MCC671 3.00 
4001A .40 74C10 40 IM358 .70 LM7555 1.80 7496 80 74LS76 .50 2N2484 .65 BC318 .30 DACO 080 2.00 4N28 85 
400 IB .40 74C14 90 LM373 4.10 MclGI16L .95 7497 2 50 74LS78 .50 2N2646 .70 BC319 .18 2012 200 NS2.00 4N33 1.20 
4002 50 74C20 40 LM374 5.40 LF13741 .60 74107 80 74LS83 1.00 2N2647 1.10 BC327 .15 2102 350 NS2.00 4N26 .85 
4006 1.10 74C30 40 LM376 70 LF1374-1H 70 74109 .60 74LS85 1.00 2N2894 .80 BC328 .30 2102 450 NS1.40 MM80C95 .90 
4007 .50 74C32 40 LM377 2.90 OS75452 60 74116 2.20 741S86 .50 2N2904 .45 BC337 .30 2102 650 NS1.40 80C96 .90 
4008 1.00 74C42 1.10 LM379 5.70 76477 4.90 74121 .45 74LS90 .70 2N2905 .40 BC338 .30 2111 • 60 MM80C97 .90 
4009 80 74C48 1.55 LM308 8PIN1.30 75451 .60 74122 .65 74LS92 90 2N2906 .45 BC547 .15 2114 150 8098 90 
4010 50 74C73 .75 LM380 75491 1.40 74123 .60 74LS93 .80 2N2913 1.20 BC548 .15 NS 11.15 OPTOCOUPLERS 
4011 .40 74C74 .70 14PIN 1.50 75492 1.40 74125 .55 74LS95 .65 PN2907 .30 BC549 .15 2114 300 NS3.90 MCT2 1.00 
4012 .50 74C76 .75 LM318A-N 2.40 TTL (*) 74126 60 74LS96 1.55 2N3053 .60 BC549C .40 2114 450 NS3.50 MCT6 3.30 
4013 80 74C83 1.40 LM318N 1.80 74SOO 80 74132 .80 74LS107 .60 2N3054 .90 BC557 .16 8-31 3.30 MC275 1.50 
4014 1.70 74C85 1.20 LM382N 2.00 74S02 80 74141 1.10 74LS109 .60 2N3055 90 BC558 .16 32 up 3.10 MCC671 3.00 
4015 90 74C86 80 LM383 2.70 74S04 80 74145 85 74LS112 .60 2N3301 .40 BC559 .16 2513 14.50 4N28 1.00 
4016 70 74C90 80 LM384 2.40 74S10 .75 74147 2.00 74LS113 .65 2N3440 1.10 BC637 .25 2516 55.00 4N33 1.20 
4017 1.50 74C93 1.40 LM386 1.00 74S11 .75 74148 1.40 74LS114 .50 2N3502 .70 BC638 .36 2532 69.00 4N26 1.00 
4018 1.50 74C95 95 LM387 1.30 74S32 .75 74150 1.20 74LS122 .50 2N3503 .70 BC639 .40 2650 23.00 VOLTAGE 
4019 60 74C107 .70 LM391 1.80 75S51 .75 74151 .60 74LS123 .75 2N3563 .30 BC640 .40 2708 • 50 REGULATORS 
4020 1.20 74C150 3.40 LM393 80 74S74 1.20 74152 4.90 74LS125 .50 2N3564 .30 BCY70 .85 2716 12.00 78L05 .40 
4021 1.10 74C151 1.00 LF398 5.00 74S86 1.40 74153 .70 74LS126 .70 2N3569 .30 BCY71 85 4116 5.50 LM341P-5 .80 
4022 1.05 74C160 90 8038 6.00 74S112 1.20 74154 1.20 74LS132 80 PN3565 .30 BD115 1.50 5101 9.00 7805 1.00 
4023 .70 74C192 90 NE530 1.10 74S135 2.20 74155 90 74LS133 .50 PN3566 .30 BD135 .70 MM5204 12.50 7905 1.70 
4024 1.00 74C164 1.10 0M350 9.90 74S138 3.20 8T28 1.60 74LS136 .50 PN3567 .30 BD136 .70 MM5220 7.20 LM309K 1.20 
4025 50 74C173 1.00 555 .40 74S157 2.95 9310 .65 74LS138 1.20 2N3568 .30 BD137 .70 MM5307 18.00 7805K 2.10 
4026 2.20 74C174 80 556 1.10 74S158 2.95 9311 1.00 74LS139 85 2N3638 .30 BD138 .70 MM5309 6.50 LM323-K 6.90 
4027 .60 74C175 1.00 LM565 1.30 74S18? 3.30 9312 1.35 74LS151 .75 2N3639 .30 BD139 .70 MM5312 9.00 78H05KC 8.50 
4028 .90 74C192 1.20 LM565CH 2.00 7400 SERIES 74156 1.50 74LS153 60 2N3640 .30 BD140 .70 MM 5369 2.60 LM34lp-8 .80 
4029 1.20 74C195 1.00 NE566 2.50 7400 .40 74157 .60 74LS154 1.50 2N3641 .30 BD235 .65 5387 • 50 78L12CP .40 
4030 .60 74C221 1.90 LM567 1.50 7401 .40 74161 1.00 74LS155 1.00 2N3645 .30 BD234 .50 MM 5395 6.50 79L12 .65 
4031 2.20 74C373 1.80 NFS71 fi SO 7402 .40 74162 1.00 74LS156 1.00 PN3642 .30 BD237 .50 6502 10.50 LM341P12 .75 
4034 3.00 74C374 2.00 1 M7I1Q 14PIN 70 7403 .40 74163 85 74LS157 .90 PN3643 .30 BD262 1.20 6508 5.50 7812 1.00 
4035 1.30 74C901 .90 UA710CA .60 7404 .40 74164 .60 74LS158 .70 PN3644 .30 BD301 .75 6520 5.50 7912 1.90 
4039 .70 74C902 90 LM710-CH 90 7405 .50 74165 .60 74LS160 85 2N3646 .30 BD302 .75 6522 10.00 7812KC 2.15 
4040 1.70 74C905 11.20 711 80 7406 .50 74174 50 74LS161 85 2N3692 .50 BD263 1.25 6523 17.00 7912KC 2.60 
4041 1.05 74C906 90 UA711-H 85 7407 .50 74175 .90 74LS162 1.00 2N3693 .35 BD435 .75 6551 17.00 79H12KC • 00 
4042 .70 74C907 80 UA716HC 6.25 7408 .40 74176 1.10 74LS163 .85 2N3702 .30 BD646 1.70 MC6900P 9.00 78L15 .35 
4043 .70 74C915 1.50 723 50 7409 .40 74177 1.10 74LS164 1.30 PN3694 .30 BD647 1.80 MC6802 13.60 79L15 .65 
4044 .70 74C922 3.80 LM723CH 1.10 7410 .40 74180 90 74LS165 50 2N3704 .30 BD675 .80 MC6808 12.50 LM341P15 .60 
4046 1.20 74C923 5.00 LM725 3.90 7411 .40 74181 2.30 74LS168 1.90 2N3709 .30 BDV64B 4.50 681OA 4.90 7815 1.00 
4047 1.20 74C925 5.50 LM733 1.20 7412 .40 74182 90 74LS169 1.90 2N3713 2.20 BDV65B 4.50 6820 5.50 7915CT 1.80 
4048 60 74C926 5.90 UA739 2.00 7413 .50 74184 1.20 74LS170 2.80 2N3819 .80 BF115 .50 6821 6.00 7915KC 2.60 
4049 .60 74C927 5.90 741 .25 7414 .70 74185 1.20 74LS173 90 2N3866 2 00 BF173 .70 6850 5.15 78H15KC 6.50 
4050 .60 74C932 5.50 LM741-H 1*20 7416 .50 74190 1.00 74LS174 .90 2N3904 .30 BF180 .70 6852 6.40 78L18 .35 
4051 1.00 80C SERIES UA747 1.00 7417 60 74191 1.50 74LS175 90 2N3906 .30 BF195 .30 7106 12.60 7818 1.40 
4052 .80 MM80C95 .90 UA747HC 2.20 7420 .40 74192 1.70 74LS181 2 50 2N4030 1.10 BF198 .30 7107 15.00 78L24 .35 
4053 .80 80C96 .90 UA748 .50 7421 .40 74193 80 74LS189 3.80 2N4032 .55 BF199 .30 7210 13.20 79L24 .65 
4060 2.00 MM80297 .90 UA748HC 1.25 7423 .50 74194 1.10 74LS190 1.30 2N4033 .90 BF336 .80 Z80 CPU 14.00 7824 1.10 
4066 80 80C98 .90 UA753 1.80 7425 .45 74195 .65 74LS191 1.10 2N4036 1.00 BF337 .80 Z80A CPU 16.00 LM371T 2.40 
4068 .60 LINEAR UA760HC 4.10 7426 .40 74196 85 74LS192 85 2N4037 .90 BF458 90 Z80 P10 13.80 LM337T 3.80 
4069 .70 LH0002 9 50 UA777 2.40 7427 .40 74197 1.10 74LS193 85 PN4121 .30 BF494 .40 Z80A P10 16.50 LM317K 4.50 

4070 50 LH0022CD 16.60 UA777HC 2.65 7430 .40 74198 1.10 74LS194 .70 2N4233 1 60 BFX85 .75 Z80 CTC 13.80 LM337K 5.90 
4071 60 LH0042CH 8.60 9334 1.70 7432 .40 74199 1.30 74LS195 80 2N4235 1.90 BFY50 .90 Z80A CTC 16.50 LM350K 8.40 
4072 .50 LH0070 12.70 UA743 1.80 7437 .40 74221 .90 74LS196 1.25 2N4236 2.20 BFY90 1.30 Z80 DMA 40.70 78HGKC 10.50 
4073 .60 LH0071 12.70 UA760HC 4.10 7438 .50 74290 .90 74LS197 1.00 2N4248 .30 BSV17 1.00 Z80 S10/0 56.90 78P05 16.50 
4075 .60 TL071 1.00 UA796HC 1.70 7440 .50 73293 .90 74LS221 1.10 PN4249 -30 BUI 26 3.00 Z80S10/1 56.90 BRIOGES 
4076 1.20 TL072 1.50 LM802 1.10 7441 1 00 74365 .80 74LS245 2.35 2N4250 .30 BU208 3.00 Z80S10/2 56.90 VM48 1.50 
4077 .50 TL082 1.50 LM1310N 2.40 7442 .50 74366 .80 74LS247 .90 2N4258 30 BUX80 7.90 Z80A W02 .60 
4078 .60 SAK140 2.20 1408 4.90 7443 1.40 74367 1.00 74LS249 1.30 2N4292 .70 FT2955 1.40 S10/0 63.00 W04 .60 
4081 .60 UAA170 3.50 LM1458 .60 7444 1.20 74368 1.00 74LS251 80 2N4354 .30 FT3055 .75 Z80A KHPC02 2.00 
4082 60 UAA180 3 50 UA1488 1.50 7445 1.10 8T96 1.80 74LS253 90 2N4355 .30 MEL12 .90 S10/1 63.00 KBP602 2.50 
4089 1.00 TCA220 2.20 UA1489 1.50 7*46 1.00 9314 1.30 74LS257 .65 2N4356 .30 BU326A 3.40 Z80A KBP604 2.60 
4093 .80 LM301 .50 MC1495 7.30 7447 1.00 9368 1.75 74LS258 50 2N4398 5.00 MJ2955 1.00 S10/2 63.00 KBP606 2.80 
4503 .60 LM301-H .50 MC1496L 11.40 7448 1.00 9370 2.00 74LS259 2.45 2N4401 .50 MJ4032 7.40 8035 27.00 KHPC1002 2.60 
4510 1.50 LM304-H 1.70 LM1558 1.50 7450 .50 74LS SERIES 74LS260 .90 2N4402 .50 MJ802 3.40 INS8050 15.00 KBPC1004 3.20 
4511 1.50 LM305-H .80 LM1596 1.40 7451 50 74LS00 .40 74LS266 90 2N4403 50 MJ4035 6.90 INS8080 8.00 KBPC1006 3.20 
4512 1.10 LM307-CN .40 LM1380 3.10 7453 .40 74LS01 .40 74LS273 1.60 2N4416 1.00 MJ4502 3.70 P8085 25.00 MDA3501 3.20 
4514 2.50 LM307-H 90 LM2902 1 40 8T26 2.20 74LS02 .40 74LS279 .65 2N4906 2 80 MJE340 1.20 8155 22.00 MDA3502 3.20 
4516 1.40 LM308 .70 LM2917 9300 .60 74LS03 .40 74LS283 1.15 PN4868 .30 MJE350 1.70 8165 22.00 MDA3504 3.40 
4518 1.50 LM308-H 1.20 8PIN 2 80 9307 1.80 74LS05 .40 74LS290 1.10 2 N 5088 .30 MJE295 1.90 8205 5.00 DISPLAYS 
4519 .55 LM310-N 2.20 LM2917 3.10 9308 1.20 74LS08 .40 74LS293 1.15 2N5089 30 MJE8055 1 90 P8212 4.00 MAN2A 6.30 
4520 1.69 LM310-H 2 60 CA3028 1 80 7454 .60 74LS09 .40 74LS295 1.60 2N5179 1.90 MJE3521 .60 8214 8.00 MAN 72 A 2.20 
4522 1.25 311 .60 LM3039 .90 7472 .60 74LS10 .40 74LS298 1.00 2N5303 3.30 MJ15003 4.00 8216 5.90 MAN74A 2.20 
4527 1.20 LM311 60 CA3046 1.-70 7473 .60 74LS11 .40 74LS352 1.30 2N5320 80 MJ15004 4.00 8224N 5.50 MAN52A 3.40 
4528 1.25 LM311-H 1.20 3065 .45 7474 .60 74LS13 .50 74LS353 1.30 2N5401 .30 QF102 .60 8224 7.50 MAN82A 3.40 
4529 1.60 LM318 2 80 LM3080 1.20 7475 .60 74LS14 .90 74LS365 .50 2N5458 .70 MPF131 1.40 8226 5.90 MAN84A 3.40 
4539 1.60 LM322 3.90 LM3089 3.90 7476 60 74LS15 .40 74LS366 .70 2N5459 .70 MPSA05 .60 8228 9.50 MAN6740 3.60 
4541 1.60 LM324 1.20 CA3130T 1.40 7480 .65 74LS20 .40 74LS367 90 2N5461 .70 MPSA06 .60 8238 8.00 MAN8610 3.30 
4543 2 00 LM325 3.10 CA3130E 1 80 7482 1.80 74LS21 4C 7.4LS368 .90 2N5484 .70 MPSA12 .60 8243 8.00 MAN8640 3.30 
4553 5.50 LM329-0Z 1.40 CA3140 1 40 7483 .80 74LS22 .40 74LS373 1.50 2N5485 .70 MPSA14 60 8251 14.00 TIL306 12.00 
4555 1.00 LM334-Z 1.30 3401 .70 7485 80 74LS26 .40 74LS374 1.70 2N5486 .70 MPSA42 .60 INS8251 6.50 OL704 2.20 
40097 .95 LM335 12.40 3611 1.10 7486 .60 74LS28 .40 741S386 .50 2N5769 .30 MPSA56 80 8253 19.50 DL707 2.30 
40098 .95 LM336-Z 3.20 LM3900 .90 7489 2.60 74LS30 .40 74LS670 2.70 2N5770 .25 MPSA92 .60 8255A 8.60 DL747 3.40 
40175 1.00 LM339 90 LM3909 1 00 7490 .70 74LS32 .40 81LS95 2.10 2N5830 .25 MRF475 4.40 8257 99.00 DL750 4.00 

74C SERIES LM348 1.10 LM3914N 3.90 7491 .55 74LS33 .40 95H90 11.50 2N5831 .30 TT31B 90 8259 99.00 FND357 1.00 

74C100 .40 LM349 1.80 4136 1.40 7492 .60 74LS37 .50 11C90 19.50 2N5856 .30 TI3PIC 1.00 8275 99.00 FND500 1.80 

74C02 .40 LF351-N .70 LM425Q 7493 .60 74LS38 81LS96 2.10 2N5873 1.10 TIP32B .90 8278 99.00 

DIP SWITCHES SPST 
P N No. Switches Price 
SD3 3 1.60 
SD4 4 1.70 
SD5 5 1.90 
snfi fi ? .in 

18 Pin 
20 Pin 
22 Pin 
24 Pin 
28 Pin 
36 Pin 

1.50 
1 80 
1.90 
2.00 
2.20 
2.60 

1.40 
1.60 
1.70 
1.80 
2.10 
2.40 

2,000uf 
2,000uf 
7,000uf 

33,000uf 
68,000uf 
lOO.OOOuf 

25V 
40V 
35V 
16V 
16V 
10V 

12.90 
23.00 
23.50 
23.50 
21.50 
20.50 

S07 7 2.40 40 Pin 2.90 2.70 
SD8 8 2.50 MULTISTRAND 

SD9 9 2.70 COMPUTER GRADE RIBBON CABLE 

SD10 10 3.00 ELECTRO. Price per metre 
2900uf 40V 6.50 1-9 10 + 

WIRE WRAP 3-LEVEL 6800uf 16V 6.40 10 Way .70 .60 

1-9 10-25 lO.OOOuf 16V 9.00 12 Way .75 .65 

8 Pin .90 .82 lO.OOOuf 25 V 9.50 16 Way 1.00 .90 
14 Pm 1.10 1.00 lO.OOOuf 40V 11.90 20 Way 1.35 1.25 

16 Pin 1.20 1.70 15.000uf 40V 12.00 40 Way 2.70 2.50 



Plug into ‘Eveready’ rechargeables. 

065 P781A 

Union Carbide Australia Limited, 
Battery Products Division, 

157-167 Liverpool Street, Sydney. 
Phone: 2690656 

SALES OFFICES: 
Brisbane: 47-49 Sherwood Road, 

Toowong. Phone: 3716877. 

Adelaide: 121 Greenhill Road, 
'Jnley. Phone: 2720611 

Melbourne: 14 Queens Road. 
Phone: 261241,262332. 

Perth: 901 Hay Street. 
Phone: 3212926. 

Everaady'end'Union Carbide'are registered trade marks 

Our extensive rechargeable 
range can be charged up to 
1000 times and thus offers an 
extremely economical power 
source to the heavy battery user. 
Especially ideal for photo-flash, 
movie cameras, tape recorders, 
transceivers and electronic 
games and toys. 

Please don’t hesitate to call 
for further information. 

Rechargeable Nickel 
Cadmium Batteries. 

EVEREADY 

Rakon employs state of the art fabrication techniques to 
produce high quality crystals which meet the highest demands 
of modern communications and frequency control technology. 

Supplied in a welded, hermetically sealed package, Rakon 
crystals are capable of operating within such limits as ± 5 parts 
per million over a temperature range of -10 to +60 degrees 
Celsius, with low ageing characteristics. 

Where the crystal parameters are unknown, our experienced 
engineering staff is available to advise on selection of the 
correct specification. 

Standard Microprocessor Frequencies 
Rakon also offers a quality range of low costs crystals 

specially designed for microprocessor applications. 

New Zealand manufactured crystals are 
competitively priced and duty-free in Australia. 
Inquiries concerning price and delivery should be forwarded 

R4KONM 
INDUSTRIES 

9 George Street, Mt. Eden. 
P.O. Box 9308. Newmarket, Auckland. 
Cables: “RAKON”. Telex: 21682. 
Phone (64-9) 605-010, 605-270. 

Civil Aviation Department Approval No. AWB556 
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Slide Cross-Fader ACTUAL-SIZE PC PATTERN 

when no signal is present at the input 
(from tape), and goes high for Is each 
time a 50Hz tone appears. The signal can 
then be used to clock flipflop 1C7 to in¬ 
itiate a cross-fade. Switch S3c selects 
either the tape, automatic or manual 
modes of operation. 

Power for the unit is obtained from a 
single voltage doubler consisting of a 
12.6V transformer, two 1N4002 rectifier 
diodes and two 470/xF filter capacitors. 
This is followed by a 7805 positive 5V 
regulator and a 7905 negative 5V 
regulator to generate the +5V and + 10V 
supply rails. 

Construction 
Despite the number of circuit 

elements, construction is really very sim¬ 
ple. Most of the components are 
mounted on a printed circuit board (PCB) 
measuring 96 x 135mm and coded 
81ss11. The board, along with the 
various controls, is mounted in a metal 
diecast case (190 x 60 x 110mm) fitted 
with a Scotchcal front panel. 

Start with the PCB assembly. Use the 
component overlay diagram as a guide 
to mounting the components and pay 
particular attention to the orientation of 
polarised components (diodes, 
regulators, ICs, Triacs, LEDs, electrolytic 
capacitors and the transistor). Observe 
the usual precautions when soldering 
the CMOS ICs (IC3, 4, 7): don't handle 
the pins; connect the barrel of your 
soldering iron to the earth track on the 
PCB; solder the power supply pins (7 & 
14) first to enable the internal protection 
diodes. 

The Triacs are mounted on the copper 
side of the PCB and their leads bent so 
that the metal heatsink tabs can later be 
bolted (with mica washer insulators) to 
the base of the case. PC stakes are 
recommended for all external connec¬ 
tions, as they enable to PCB to be 
mounted before the external wiring is 
commenced. 

When the PCB is complete, go over 
your work carefully. Make sure that all 
components are correctly positioned 
and oriented, and look for solder 
bridges, dry joints etc. 

Temporarily position the various com¬ 
ponents inside the case and mark and 
drill holes for the PCB, Triacs, mains cord 
grommet, earth lug, cord clamp, the 
transformer, the three mains terminal 
strips, and the tape output and input 
sockets. You will also have to drill two 
(or more) holes through which to run 
leads to the projector. 

Deburr all holes with a large drill. The 
Triac mounting holes in particular must 
be free of any rough edges or swarf. 

The PCB and Triacs are now to be 
bolted in position. It is absolutely essen¬ 
tial that an insulating bush and mica 
washer be used to isolate each Triac 
from the metal case (see diagram). 

Actual-size PC artwork. Finished PCBs and "Scotchcal" aluminium front panels are 
available from the usual retail outlets. 

This diagram shows the 
Triac mounting details. Note 
that the Triac must be fully 
insulated from the case. 

Smear heatsink compound on the sur¬ 
faces of the Triacs, mica washers and the 
case and then bolt the Triacs to the case 
using machine screws and nuts. Finally, 
use a multimeter to check that the Triacs 
are indeed isolated from the case. 

The PCB is mounted using 10mm brass 
spacers which provide earthing for the 
0V rail. If plastic spacers are used, the 
0V rail will have to be earthed 
separately. 

Next, drill holes in the lid of the case 

using the Scotchcal artwork as a guide. 
Before mounting the panel, apply a 
coating of hard-setting clear lacquer to 
prevent scratching. The panel can now 
be glued in position, the controls 
mounted and the front-panel wiring 
completed. 

Tie up all wiring with cable ties to keep 
the front panel wiring away from the 
mains voltages at the Triac end of the 
case. 

continued on page 139 
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Part two of this exciting electronic piano series 

LYREBIRD 
We describe the touch 
sensing circuitry 

Last month we introduced our Lyrebird 73-note piano 
which has touch-sensitive keys and soft and sustain 
pedals. The introductory article discussed the overall 
concept of the Lyrebird piano and described the circuitry 
and construction of the tone generator and divider 
board. In this article we continue by presenting the 
circuitry and construction of the envelope keying circuit 
boards. 

by LEO SIMPSON & GREG SWAIN 

Since the Lyrebird has 73 notes, it has 
73 individual sets of contacts which 
control the keying and envelope of each 
note. By "keying", in this instance, we 
mean turning the note source on and off 
and by "envelope" we mean the way in 
which the note rises suddenly when first 
struck (the attack) and then dies away 
rapidly or slowly (the decay), depending 
on whether the soft or sustain pedals are 
used. 

The most interesting feature of the 
keying and envelope circuitry is that it 
actually responds to the speed at which 
the individual key is depressed and thus 
controls the loudness of each note. The 
mechanism of this action is described 
below. Refer to Fig. 1. 

Each key controls a single-pole single¬ 
throw switch, Sk, which is normally 
connected to earth when the key is not 
being pressed. When the player presses 
the key down, the moving contact of the 
switch takes a finite time between 
breaking contact on one side and 
making contact on the other side, to the 
+30V rail. 

It is during this time between breaking 
and making contact that Cl begins to 
charge towards +VT via R1 (which is 
typically 3.3kl2) and R5, a 5612 resistor. 
Then, as switch Sk makes contact with 
the 30V rail, the positive electrode of Cl 
is "raised" by 30V and so C2 is charged 
via D1 to a voltage which is 
approximately half the difference 
between 30V and the voltage reached 
by Cl before Sk made contact. In 
practice, the voltage reached by Cl will 
be 14V or less. 

on C2 then controls the initial amplitude 
of the signal fed to the voicing filters. It 
does this via R6, R7, D4, D5 and the two 
diodes providing each key output on the 
divider board described last month. This 
is shown in Fig. 2. 

Remember that last month we stated 
that these pairs of "diodes and the 
envelope keying circuit actually form an 
AND gate for each key". Well it is 
actually R6 and the two diodes just 
mentioned that form the AND gate. 
Current flows from C2 via R6 and R7. 
When the respective Q outputs on the 
divider chip are low, the two associated 
diodes are forward-biased and the 
junction of R6 and R7 is pulled low. 
Similarly, when the respective Q outputs 
are high, the diodes will not conduct and 
the junction of R6 and R7 will be high. 

From the foregoing, it follows that the 
higher the voltage on C2, the greater the 
amplitude of the signal fed to the voicing 

R6 
180k 1 

r@- On 

C2-1+ 
i V3/ On + 1 

R7 
120k 
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Thus the charge received by C2 when 
Sk makes contact is inversely 
proportional to the time taken for the 
key to be fully depressed. The voltage 

board via diodes D4 and D5. These two 
diodes merely provide isolation bet¬ 
ween the individual keying circuits which 
feed into common voicing inputs. 
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Well so far we have seen that the 
circuit consisting of R1, R5, D1, Cl and 
C2 actually responds to the time taken 
for a key to be fully depressed and thus 
provides a voltage which controls the 
amplitude of the signal. Now we can 
discuss how the signal amplitude is 
made to decay. Fig. 3 shows how the 
signal fed to the voicing board rises and 
decays. 

There are three ways in which the 
decay of the voltage across C2 is 
determined. They involve D3 and R2, 
D2, R3 and R4, and R6 and R7. This is 
depicted in Fig. 4. When the switch Sk 
makes contact with the 30V rail, Cl 
delivers its charge to C2. As soon as this 
current ceases to flow through Cl and 
D1, C2 starts to discharge via R2 and D3 
to a preset voltage level labelled WED , 
regardless of whether the key is held 
down or not. 

WED" is the "early decay" voltage 
which determines the percussive nature 
of the Lyrebird when keys are played in 
staccato fashion. When C2 discharges 
down to the VED level, it then continues 
to decay at a rate determined by R6 and 

R7, provided the key is still held 
depressed. While Sk is still connected to 
-i-30V, D2 is held in the reverse-biased 
condition so R3 and R4 cannot augment 
the discharge of C2. 

If the key is released, C2 continues to 
discharge via D2 and the parallel paths 
provided by R3 (to the sustain voltage 
which is normally 0V) and R4 to 0V via 
Sk. On the other hand, if the sustain 
pedal is pressed, D2 is reverse-biased by 
D2, preventing discharge of C2 via this 
path and so the longer decay time set by 
R6 and R7 prevails. 

The various waveforms generated by 
the discharge mechanisms described 
above are illustrated in Fig. 5 while the 
complete circuit is shown in Fig. 6. This 
circuitry is duplicated 73 times across the 
five envelope boards with R6 varying 
from 82kfl to 270kfi to give decay times 
from two seconds to about 6Y2 seconds. 

(Some readers may be aware of the 
AY-1-1320 1C made by General 
Instrument Microelectronics for their 
electronic piano circuit. This 1C performs 
the same function as the discrete 
circuitry we have just described, but 

does it for twelve notes, albeit with four 
external components per note. The 
Lyrebird circuit has the considerable 
advantage of using cheap and readily 
available components.) 

CONSTRUCTION 
As supplied for the Lyrebird, there are 

four envelope boards which accom¬ 
modate 18 envelope circuits and one 
board which accommodates three 
circuits. One board will have to be 
trimmed so that it accommodates 16 
circuits. This will accommodate the 
circuitry for notes one to 16 while the 
small three-way board accommodates 
the circuitry for notes 71, 72 and 73. 

R1 and R6 vary across the five boards, 
as shown in Fig. 7. Note that the 
transition of the values of R1 and R6 
takes place in the approximate middle of 
each of the four large boards. 

Quite a lot of work is involved in the 
assembly of each 18-note board. It 
involves the installation of 18 links, 26 PC 
pins, 36 capacitors, 72 diodes and 126 
resistors. Multiply that to give the total 
for all five boards and you have an 

This diagram 
note. 

BOARD 1 BOARD 2 BOARD 3 BOARD 4 BOARD 5 

NOTES 1-8 
R1 : 3.3k 
R6 : 270k 

9-16 
R1 : 2.7k 
R6 : 220k 

17-26 
R1 : 2.7k 
R6 : 220k 

27-34 
R1 : 2.7k 
R6 . 180k 

35-44 
R1 : 2.7k 
R6 : 180k 

FIG. 7 

45-52 
R1 . 2.7 
R6 : 120k 

R1 : 2.7k 
R6 : 120k 

R1 : 3.3k 
R6 : 82k 

R1 : 3.3k 
R6 82K 

FIG. 7 

„ bory ,be values of R1 add *6 vary across fife live envelope board, R6 decides rbe decay Ome of each 
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extremely large number of opportunities 
for making mistakes in inserting wrong 
components and putting capacitors and 
diodes the wrong way round. You might 
like to amuse yourself by calculating just 
how many different combinations of 
mistakes that you could make but your 
time would be better spent in resolving 
to be careful when you assemble the 
boards. 

We suggest that you work on one 
board at a time to avoid confusion. Start 
with board one which has to be trimmed 
to accommodate the 16-note circuit. 
Install the links and PC pins first, then the 
resistors and diodes. Remember that for 
notes one to 16, R1 is 3.3kft and R6 is 
270kfi. For notes nine to 16, R1 is 2.7kft 
and R6 is 220kft. 

The links should be inserted and 
soldered so that they are about 1mm 
proud of the board surface. The links 
actually provide a soldering point for the 
contact spring associated with each 
note. While we mention the contact 
springs now, they are not to be soldered 
to the boards until the boards and 
busbars are assembled onto the 
keyboard chassis. 

All the envelope boards should be very 
carefully inspected for assembly errors 
and poor soldering. Be very thorough as 
it is difficult to detect and correct 
mistakes once the boards are installed 
on the keyboard chassis. 

KEYBOARD ASSEMBLY 
The keyboard assembly requires a fair 

amount of mechanical work, so you can 
put away your soldering iron for the time 
being and take out your electric drill. But 

PARTS LIST 
KEYBOARD & ENVELOPE 
BOARDS 
7 73-note piano keyboard 
1 set of busbar hardware including 
spacers, contact springs and self¬ 
tapping screws 
4 18-way PC boards 
1 three-way PC board 
1 metre of adhesive-backed foam, 
15mm square (Engels) 
4 hinges to suit keyboard 
111 PC pins 
73 2.2uF/25VW PC-mounting 
electrolytic capacitors 
73 4.7uF/25VW PC-mounting 
electrolytic capacitors 
365 1N914, 1N4148 small-signal 
silicon diodes 
RFSI5TORS (10% tolerance, VAN 

rating) 8 x 270/cft, 18 x 220/cft 18 x 
180kFl, 91 x 720/cft, 77 x 82/cft, 146 x 
33/cQ, 73 x 70/cft, 19 x 3.3kft, 54 x 2.7/cft 
73 x 56ft. 

before you start brandishing the drill 
about, more mundane tasks beckon, 
such as disassembling the keyboard! 
Why do that when it is supplied in 
beautifully assembled form? Because the 
keyboard "action" is too light for a piano 
is why. 

As supplied, the keyboard has one light 
spring to restore each key to its normal 
position when pressed. This gives such a 
light action that you need only brush a 
key to make a note sound. For a person 

used to the inertia and "feel" of a normal 
piano keyboard which requires some 
physical effort to play, this makes the 
keyboard virtually unplayable. Put simp¬ 
ly, we have to make it harder to press 
the keys down. We do this by installing a 
layer of foam rubber under the keyboard 
which has a suitable thickness and 
density. 

Each key can be easily detached by 
removing the small spring at the rear 
detaching it from its lug on the keyboard 
chassis. Note that each key is labelled 
with a moulded legend such as B4/6 or 
whatever. This should be noted on a 
sheet of paper or on the keyboard 
chassis itself so that when you re¬ 
assemble the keys it will not be like a 
giant jigsaw puzzle. Having removed all 
the keys you can then proceed to take 
pencil and rule and mark up the 
underside of the keyboard chassis with 
the hole positions shown in Fig. 8. 

All the hole positions should be centre- 
punched and drilled with a 3/32-inch drill 
bit. 

ADDING FOAM RUBBER 

With drilling complete, you can install 
the busbar blocks and busbars, using 
self-tapping screws which are not longer 
than 25mm. With busbars in place you 
can then install the five boards using 
6mm spacers and self-tapping screws. 
Then you can install the foam rubber. 
We recommend a foam weatherstrip 
measuring approximately 15mm square, 
made by Engels (normally used for 
weatherproofing of doors and windows). 
This tape is run along the front edge of 

]h,S d,agram shows the Positions of all holes which need to be drilled on the underside of the keyboard chassis. 
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(Stand available as optional extra $75) 

- AS FEATURED IN E.A. OCTOBER - NOVEMBER 1981 - 

BUY THE INDIVIDUAL MODULES 

POWER SUPPLY AND TONE GENERATOR KITPSTG-2 $87.50 

Includes transformer, fuse holder, fuse, mains cord and socket, P.C.B. and all 
components necessary to construct the tone generator, and power supply 

ENVELOPE ASSEMBLY KIT KIT EA-2 $94.00 

Includes P.C. boards and all resistors, capacitors and diodes. P.C.B. pins are 
provided for easy connection to the tone generator. 

VOICING AND EFFECTS GENERATOR KIT EVG-2 $58.50 
Includes P.C.B. and all components including switches, knobs and output 
sockets. 

HARDWARE & CONTACTS PACK KIT HCP-2 $47.00 

Includes all nuts and bolts, wire and switch mounting brackets. The contact 
pack includes silver contact springs, gold plated rod, rod supports, spacers and 
screws. 

CABINET KITCB-2 $82.50 
Partially assembled cabinet with solid timber ends and front ready tor oiling 
or staining and including pre-folded and punched black marviplate cover, plus 
front and rear panels, pro-punched and silk screen printed. 

73 Note Keyboard including hinge for mounting KIT KB-73 $169.50 

PEDAL ASSEMBLY KIT PA-2 $47.00 
A free standing unit containing two pedals in a neat black box with rubber 
feet. Each pedal operates its own SPDT contact. Contacts have solder tags 
and a grommetted hole and cable clamp are included. 

Complete construction manual — FREE with any of the above or 
$5.00 including postage 

FULL SPECIFICATIONS 

MUSICAL COMPASS 
6 Octaves F — F 
FREQUENCY COMPASS 
Fundamental Frequency Range 
43.67Hz—2795Hz 
Master Oscillator 1.588 MHz 
TOUCH CHARACTERISTICS 
Dynamic Range greater than 30dB 
Key Action approximately 50 grams 
SOUND ENVELOPE 
Touch Range 2 to 40mS 
Attack Period less than ImS 
Early Decay 500mS nominal 
Sustain 2 to 6 seconds 
CONTROLS 
On/Off Switch 
Normal Voice Select 
Mellow Voice Select 
Bright Voice Select 
Harpsichord Voice Select 
Honky Tonk Voice Select 
Tremolo Effect Select 
Phase Effect Select 

Sustain Foot Pedal 
Soft Foot Pedal 
Pitch Control 
Pedal Output 
High Level Output 
Low Level Output 

Jaucar 
NOTE' NEW 
SHOP HOURS 
Mon Sat 9am - 5.30pm 
Sun 10am - 2pm 
Open Thursday ni^tt 
until 8pm 

SIS 
380 Sussex St Sydney 2000 

Ph. 2646688 Telex 72293 
Mail Orders To: Box K-39 Haymarket 2000 

CALL IN AND PLAY THE PIANO YOURSELF! 
A demonstration cassettte is available for only $5 

If you are an organ enthusiast why not check out our 
String Ensemble kit while you are at the showroom? 
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Lyrebird electronic piano 
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ACTUATOR BARS SPRING ENVELOPE BOARD HINGE 

This end elevation of the keyboard shows how the foam rubber is positioned and the mounting details of the envelope boards. 

This photo shows the five completed envelope boards installed on the underside of the keyboard chassis with each board linked 
to its neighbour. 

Detail of the envelope boards and busbar mounting. Note the long contact spring running from each link to each key actuator. 
Each envelope board should be very carefully checked for soldering and component positioning before it is installed on the 
chassis as it is difficult to make alterations once the contact springs are attached. 

the keyboard chassis so that it sits just in 
front of contact actuators. 

Now reassemble the keys and you are 
ready to solder the spring contacts to the 
envelope boards. As supplied, the 
springs are about 50mm long (in the 
unstretched state) and they have a 
formed head at one end. Position the 
spring so that its head just protrudes 
tnrough the busbars and hold it 
temporarily against the appropriate link 

58 ELECTRONICS Australia, Novemt 

with a small alligator clip and solder the 
two together. 

Now gently stretch the spring by hand 
and set the head into the key actuator 
recess. Do not use pliers for this task as 
you will damage the springs. Fig. 10 
shows an end elevation of the keyboard 
showing how the boards and springs are 
assembled. Note that the spring should 
be in contact with the upper busbar 
when the key is in the rest position and 

, 1981 

should contact the lower busbar when 
the key is pressed. Make sure that the 
springs do not rub against the busbar 
mounting blocks. This should not nor- 
maljy be a problem. 

Finally, you may trim away the excess 
spring from the boards, using a pair of 
side cutters. That is all for this month. 
Next month we shall describe the 
voicing filter circuitry and construction of 
that PC board. ® 



THE ANALOGUE 
SLASHER CONTINUES 

ALL 3 MODELS 
AVAILABLE 

ME531 
ME533 wrrH o AMP AC/DC 
ME532 RANGE 

AUTO RANGING 
DIGITAL 
MULTIMETERS 

FROM: $49-95 
(MODEL 533) 

INCLUDING TAX 

OTHER FEATURES: 
Low cost 
Overload Protection 
Low battery indication 
Long battery life 
High contrast 31/2 digit LCD display 

THIS NEW AUTORANGING DVM BY SOAR 
IS NO ACCIDENT OR FLUKE. IT HAS 

BEEN DESIGNED WITH YOU, 
THE SERVICEMAN IN MIND. 

AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS 

AMPEC ELECTRONICS PTY. LTD. 
1 Wellington St, Rozelle, 2039. PO Box 132, Rozelle 2039. Ph (02) 818-1166. 

Available from NSW: Applied Technology. 487 271 1 George Brown & Co. 519 5855 Jaycar 264 6688 Radio 
Despatch 2110191 Sheridan Electronics. 699 5922 NSW Country Area: Newcastle: Elektron 2000 26 2918 

Gosford Tomorrows Electronics & Hi Fi. 24 7246 VIC: Ellistronics. 602 3282 Ritronics 489 8131 OLD: L E 
Boughen 36 1277 N S Electronics. 36 5061 SA: Computer Imports. 268 8065 Electronic Components 8 

Equipment 212 5999 WA: Altronics. 328 1599 Reserve Electronics. 275 2377 Taimac 328 1988 
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DICK SMITH 
SUPER 80 

Computer Kit 
$90050 

ISSfSfS •> »;if.»«*:i 
m®s' 

stores 
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from hUyou"s 

/£ ///re me, yot/ are fed up 
with purchasing built-up 
products, here's your 
chance! Just imagine being 
able to tell your friends 
that you ACTUALLY 
BUILT your own full size 
computer — they probably 
won't believe you! 

Very advanced design - but 
works with any TV set! 
The “Super 80’ offers a specification that we 
believe just cannot be bettered at the price. It 
uses the popular Z80 Microprocessor IC. a 
professional keyboard and has a direct RF 
output so that you can use the computer with 
any TV set (you don't need to purchase a 
special video monitor). 

Easy to build. 
Even though we would not recommend this kit 
to the raw beginner, this kit is extremely 
straightforward and easy to build. Any person 
who can use a small soldering iron and can 
solder neatly should have no difficulty in 

[ construction. This is because of the unique 
double side board design which means there is 
virtually no other wiring. The board is covered 
with professional ‘solder mask’; this makes 
soldering much easier without the problems of 
bridges, etc. Once the components are 
soldered onto the board in their marked 
positions over 98% of the construction is 
completed. Even if you cannot get the 
completed kit to work, we have a special 
“Sorry Dick it doesn't work” repair service to 
assist you. 

Lower price, higher 
specification - how is it done? 
Most computers sold in Australia are 
manufactured in the U.S.A. where extremely 
high labour rates prevail - and you pay dearly 
for this on built up units. With this computer 
kit, you provide the labour and therefore save 
a fortune. And remember, this computer does 
not have a small toy-like calculator keyboard 
but a full size professional typewriter 

k keyboard. 

Cat. K-3600 

Inbuilt power supply: just add a transformer 

Enormous 16K RAM on board lets you load 
large programs (pcb allows for up to 48K) 

Inbuilt cassette interface: 300 baud Kansas City 

Standard allows you to load your BASIC interpreter 

from any cassette player. You can also swap programs 

Full size professional 60 key 
keyboard allows ease of operation 

Advanced programming 
capability. 
One ot the most popular computers in the 
world (the Tandy TRS80 Level 1) only has 
4K of BASIC. The BASIC we have with this 
unit is a large 9K. When you consider that 
our popular Sorcerer computer (over 2.000 
sold) only has an 8K BASIC and sells for 
over $1,000, it is obvious that by building 
yourself, you are saving real money. 

Electronics Australia/ 
Dick Smith design. 
This is not a half baked design with no back 
up. The resources of Electronics Australia. 
Australia's most popular electronics magazine, 
and Dick Smith Electronics have combined to 
design and bring you this kit in the interests of 
computer enthusiasts actually building and not 
just buying. The design is fully Australian. 

Imagine how much you 
will learn! 
Most computer enthusiasts can program a 
computer but would have absolutely no idea of 
how to build one. By building this kit you will 
learn both the technical side of construction, 
how it works and then ’tow to program. What 
a fantastic background for a future . . 

Sectional construction. 
We have designed this kit not only for the 
serious computer user but also for first time 
users like the student or hobbyist. This is why 
we have a short form kit which may be added 
to as you build (and as you have the money!). 
For example, you may build the computer 
originally and operate it with “BASIC on tape* 
and then add “BASIC in ROM*, add the 
S-100 and provide other parts at a later stage. 



Relay to operate cassette unit automatically 

2K Monitor program supplied 

Character generator giving a full 64 characters 

32 character x 14 line screen 

I Spare 1C positions for prototyping 

and user customising 

The construction details will be given in 
Electronics Australia magazine and full 
copy* of the EA article will be supplied with 
each kit. We also have available two very 
comprehensive manuals to assist in 
construction and programming: 

Combined construction, assembly 
and technical manual. 

Cat B-3600 

$ ISO 

WAi 

/fj 

f'V 

1C sockets available as 

an optional extra 

|RF modulator inbuilt: connects 

| to any TV set. 

I Optional S-100 provision: simply 

I add socket and IC's 

I Professional double sided PC board with 

I plated thru holes for ease of construction, 

I fully masked and with component overlay 

Special design allows keyboard to be 

mounted remotely: simply cut board here 

112MHz quartz crystal 

Cat R-1602 

$ .50 

Super 80 Basic does this: 
Over 50 separate versatile commands. 
Features: arithmetic and integer functions 
user-defined functions, machine language 
routines, text editing, string operations. 
Also contains 25 error codes to assist you 
in programming. 

■Super 80 Basic' reference manual^ 

| Optional 9K SUPER BASIC in ROM simply 

plugs in here 

Short Form Kit 
Designed for computer applications 
where Basic' programming is not $289.50 I 
required. Kit supplied with Eprom 
Monitor and 16K RAM. Cat. K-3600 

Famous Z-80 microprocessor as 

Tandy & System 80 computers 

used in 

♦Copy of articles will be included 
when available from EA. 

OPTIONAL EXTRAS ADDED: S-100 EXPANSION, 

£°rIn’tWork’' mQoesn 
\ ® ». auar 

»ake advantag Sup®T 

SSU check end ,„c.ude. any 

wmmm 
wh,ch does n»'d ke aHecfve-ep ,he cond.hon 

opened or 

DAY SATISFACTION 
GUARANTEE 

Purchase this kit and inspect it tor up to 7 days 
If you do not wish to go ahead and construct this 
kit. simply return to us in condition as supplied 

and your money will be refunded in full 

Add these items to make a fully operating 
computer system to your own requirements: 

Transformer to suit M-2325 $22.50 
BASIC program (interpreter) on cassette.. 
. K-3602 $24.50 
IC Socket set (recom.) . K-3603 $12.50 
BASIC program in EPROM (set of 3 IC s). . . 

.K-3604 $99.50 
S-100 Expansion. K 3606 $19.50 

Yes, this makes the full 16K 
computer with 9K basic on 
tape, transformer and IC 
Sockets — only — $349! 

DICK SMITH 
Electronics DSE/AO1 9/LM 

NSW AUBURN 648 0558 • BLAKEHURST 546 7744 • BROADWAY 21 1 3777 • BROOKVALE^ 

93 0441 • CHULLORA 642 8922 • GORE HILL 439 5311 • NORTH RYDE 888 3200 • 

PARRAMATTA 683 1133 • SYDNEY 290 3377 • TIGHES HILL 61 1896 • WOLLONGONG 

[ 28 3800 ACT FYSHWICK 80 4944 QLD BURANDA 391 6233 • CHERMSIDE 59 6255 

SA ADELAIDE 212 1962 VIC COBURG 383 4455 • MELBOURNE 67 9834 ~ 

l RICHMOND 428 1614 • SPRINGVALE 547 0522 WA CANNINGTON 451 8666 

1 • PERTH 328 6944 
Mail Order Centre: PO Box 321 North Ryde 2T13 Phone (02) 888 3200 



LED Sandglass: an 
electronic eggtimer 
Have you ever tried to boil an egg in free fall or during a lunar orbit 
and found that your old sandglass eggtimer didn’t work? Well your 
problems are now over with our new LED Sandglass. It measures 
time intervals of up to five minutes, giving you a perfect hard or soft 
boiled egg every time, and even sounds a buzzer when it’s finished 
timing. 

by RON DE JONG 

The old sandglass or "hourglass" is a 
convenient way to measure short time 
periods such as when boiling eggs (or 
timing TV programs between commer¬ 
cial breaks). Unfortunately it's hardly in 
keeping with all the advances made in 
electronics so we've come up with an 
electronic version that's completely 
solid-state, uses a LED display, and 
features a buzzer to indicate when the 

set time has elapsed. 
No longer must you put up with "run¬ 

ny" eggs that turn your toast into a soggy 
mess, or one that is so hard that Pro¬ 
fessor Julius Sumner Miller would prefer 
to squeeze it into a milk bottle using at¬ 
mospheric pressure ("fire goes 
out. . . reduction in pressure . . . egg on 
top" - kerplop! What a stupid ad). Our 
LED Sandglass is much more sensible. 

As can be seen from the photograph, 
we have arranged 30 LEDs in the shape 
of a sandglass. When the unit is first turn¬ 
ed on all the LEDs in the top "bulb" will 
be on. As time passes, the topmost LEDs 
will turn off in sequence and the cor¬ 
responding LEDs in the bottom bulb will 
turn on, giving the impression of sand 
dribbling from the top bulb to the lower. 

As an added feature we have included 
a mercury switch so that, at the comple¬ 
tion of timing, the unit can be turned up¬ 
side down just like a real sandglass. This 
automatically resets the circuit and the 
"sand" begins to pour back into the other 
bulb - figuratively speaking, that is! You 
can also reset the circuit in mid-cycle by 
turning the unit upside down, with all the 
"sand" immediately going' back to the 
top bulb. 

So in some respects our LED Sandglass 
is actually better than a real sandglass. 
After all, a real sandglass cannot be in¬ 
stantaneously reset in mid-cycle, doesn't 
have a buzzer, and cannot be seen in the 
dark! Mind you, we have yet to meet the 
person who wishes to boil an egg while 
free-falling in pitch darkness, but you 
never know! 

THE CIRCUIT 
The circuit of the LED Sandglass is 

straightforward, using just four low-cost 
CMOS ICs, 30 LEDs, and a handful of 
other components. Heart of the circuit is 
the 4015B 1C, which contains two in¬ 
dependent 4-bit serial in/parallel out shift 
registers. Each shift register has a clock 
input, data input, reset and four parallel 
outputs. 

We have wired the 4015B to form a 
single 8-bit shift register by connecting 
the clock and reset inputs together and 
the last output of the first shift register 
(ICIa) to the data input of the second 
register (ICIb). The eight outputs of the 
resulting 8-bit register, Q1A to Q4B, are 
connected to an array of LEDs, each out¬ 
put driving two LEDs to the positive sup- 

We estimate that the current cost 
of parts for this project is about 

$25 
including sales tax. 
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-^) LED SANDGLASS 

The mercury switch provides an instant reset function and enables the LED Sandglass to be used either way up. 

ply rail and two to ground via current 
limiting resistors. 

While the visual arrangement of LEDs 
on the circuit differs from the front panel 
layout, the basic scheme is really very 
simple: the LEDs going to the supply are 
arranged in the "top" bulb and those to 
ground are in the "bottom" bulb. 

When the unit is first turned on a brief 
reset pulse is applied to the register, set¬ 
ting all the outputs to zero. This will 
cause all the LEDs connected to the sup¬ 
ply to turn on, and those to ground to 
turn off - in other words all the LEDs in 
the top bulb are on and those in the bot¬ 
tom bulb are off. A logic high is then 
clocked into the shift register at the data 
input, pin 7 of IC1, which causes the first 
output (Q1A) to go high, turning two of 
the LEDs in the top bulb off and two in 
the bottom bulb on. Effectively two 
"grains" of sand have fallen from the top 
bulb to the bottom bulb. 

As the shift register is further clocked 
the remaining outputs, Q2A to Q4B, will 
go high in sequence until eventually all 
the LEDs in the top bulb are off and all 
those in the bottom bulb are on. 

What has happened is that the 8-bit 
register has been progressively filled up 
with logic highs (or ones). When the 
sandglass is subsequently turned over, 
the register is progressively filled up with 
logic lows (or zeros). 

Whether zeros or ones are loaded into 

The mercury switch is mounted so that it lies flat against the PCB. 

the register is determined by the data in¬ 
put, pin 7, of ICIa which is driven by 
Schmitt trigger IC4c. IC4c, in turn, is con¬ 
trolled by IC4b and a mercury switch. 

When the mercury switch is closed, the 
output of IC4c will be low, and when the 
switch is open the output of IC4c will be 
high. 
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50R. 100R. 200R. 
500R. IK. 2K. 5K. 
10K. 20K. 50K. 
100k 

Spectrol model 534 Vi” shaft. 
Price 1—9 $8.50 

10 + values may be mixed $7.90 

RITRON COMPUTER GRADE P/S 
+ 5V reg 10a 16V unreg (a 1A 

KIT $79 95 inc 
Built and tested $99 50 

EPROM PROGRAMMER KIT 

Kit of parts as featured in Electronics 
Australia July. 1980. Programs 
2708, 2716 and 2532. Use with 
TRS80, Sorcerer, and Compucolor. 
Kit does not include connector from 
the programmer to computer. 
Complete Kit $72.49 
Kit without case $59.99 
Pack and post $2.50 

ETI636 MOTHERBOARD 
7 Slot Motherboard $90.00 
Built and Tested $1 20.00 

ACTIVELY TERMINATED 

Mexadecimal Keypad 

$26.50/each 

19-key pad in¬ 
cludes 1-10 keys 
ABCDEF and 2 
optional keys and 
a shift key 

Ideal for dream | 

project 

DIG CAPACITANCE METER 

Kit of parts featured in Electronics 
Australia March. 1980. Four digits. 
Complete Kit $52.49 
Kit without case $39.99 
Pack and post $2.50 

INTERSIL LCD $34.50 

3Vi DIGIT PANEL METER KITS 
Build a working DPM in Va-hour with 
these complete evaluation kits. 
Test these new parts for yourself with in- 
tersil's low cost prototyping kits com¬ 
plete with A/D converter and LCD dis¬ 
play (for the 7106) or LED display (for 
the 7107) Kits provide all matrials in¬ 
cluding PC board, for a functioning panel 
meter ICL7106EV (LCD) 

MULTIDIALS 

4 
Dials to suit 10 T Pots 
Model 21 18” dia 
Model 16 9” dia 
Model 18 1” x 1 75" dia 

$16.50 
$12 50 ! 
$2060 

HAVE YOU 
BUILT A 

DREAM YET! 
ELECTRONIC AUSTRALIA 

MICROCOMPUTER PROJECT 
Kit for main board (including 

programme 2708) $109.00 
Also available re-designed 

6802 PCB $11.90 

PCB (Fibre glass) only $10.90 

2708 programmed $15.50 
Key Pad 19 Keys $24.50 

Kit (less key pad) $94.00 

PCB for power supply $3.50 

HI 
Please debit my Bankcard. EA 11/841 
Bankcard No. 
Expiry Date. 
Name. 
Signature. 

Prices subject to change without notice. Send 60c and SAE for free catalogues. 
MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and post $1.00 
Phone (03) 489 8131. 

ROD IRVING ELECTRONICS 
425 HIGH STREET. NORTHCOTE 3070. MELBOURNE. VICTORIA. Ph (03) 489 8131 



WIRING DIAGRAM LED Sandglass_ 

One other aspect of the shift register 
circuit which should be mentioned is 
that the pin 10 and pin 2 outputs of IC1 
do not directly drive the LEDs but go via 
XOR gates IC2a and IC2b. This was done 
because the LEDs represent an ap¬ 
preciable load to the CMOS outputs, 
preventing them from switching to the 
correct logic levels to drive the data in¬ 
put (pin 15) of ICIb and (pin 9) of IC2c. 

Actually the transition voltage of 
CMOS is Y2VCC and this, coupled with the 
output characteristics of buffered or "B" 
series CMOS, means that the circuit 
would probably still work. However, 
because we had the two XOR gates to 
spare, we decided to play it safe. 

Note also that we have only used one 
LED to ground and supply on the 
Q4B output of the shift register. This is 
simply an artistic requirement since only 
15 LEDs are required in each "bulb". 

The oscillator connected to the clock 
input of the shift register is comprised of 
IC4d, a Schmitt trigger using just one 
resistor and a capacitor. Because of the 
very low frequency required we have to 
use correspondingly large resistor and 
capacitor values, in this case a 560kS2 
resistor and a 22/xF tantalum. To ensure 
that leakage current in the capacitor 
does not load the 560kft resistor, we 
have specified a tantalum or low leakage 
electrolytic. 

Due to variations in the trigger levels of 
the Schmitt there may be some variation 
in the frequency of the oscillator from 
unit to unit. We therefore suggest that 
the unit be calibrated by timing and the 
560kfl resistor adjusted accordingly. The 
time taken for the sandglass to empty is 
proportional to the resistor value and in¬ 
creases with increasing resistance. On 
our unit, the values shown gave a time 
interval of three minutes. 

So far we have a circuit that works as a 
LED sandglass. We now have to add ad¬ 
ditional circuitry to reset the unit when it 
is turned upside down in the middle of 
timing, ie while the "sand" is still flowing. 
First off, we have to detect when the 
sandglass has "emptied", and this is done 
using IC2c, an XOR gate. One input of 
IC2c is connected to the data input of 
the shift register and the other is 
connected to the output. When the data 
input and final output are the same, ie 
the register has fully shifted and the glass 
is empty, IC2c will go low. 

Another XOR gate, IC2d, is used to 
detect when the unit is turned over. One 
of its inputs is connected to the output of 
IC4c which, as we mentioned earlier, is 
low or high depending on whether the 
unit is right way up or upside down (ie 
whether or not the mercury switch is 
closed). The other input of IC2d is also 
connected to IC4c, but via an RC delay 
network consisting of a lOkfi resistor and 
.001 ptF capacitor. The effect of this is that 
when the unit is flipped over IC4cs out- 

This wiring diagram shows the PCB as s 
viewed from the component side. Buzzer|0 

6V BATTERY 

+ 

PARTS LIST 
1 printed circuit board, 81 sg9, 

132mm x 82mm 
1 zippy box, 159 x 95 x 51mm 
1 mercury switch 
4 1.5 V "C" cells 
1 battery holder for 4 "C" cells 
1 SPOT miniature toggle switch 
4 25mm brass standoffs 
16V buzzer 

SEMICONDUCTORS 
1 4015B CMOS dual shift register 
1 74C14 Hex Schmitt trigger 
1 4011 quad NAND gate 
1 4030B or 4070B quad XOR gate 
1 BC547 NPN transistor 

1 1N4148 diode 
30 large red LEDs 

CAPACITORS 
1 22nF 16VW tantalum 
2 10g.F 16VW electrolytic 
1 0.01 pF greencap or ceramic 
1 .001 g.F greencap or ceramic 

RESISTORS (all 'AW. 596): 
1 x 56OkU 2 x lOOktt, 3 x 10kU, 2 x 
47Oil. 14 x 22012 

NOTE: The “B” suffix on a CMOS 1C 
part number indicates that it is a buf¬ 
fered device. Where specified, buf¬ 
fered devices must be used. 

put changes, changing the pin 12 input 
of IC2d immediately and the pin 13 input 
after the RC time delay. Since the output 
of an XOR gate is high when the two in¬ 
puts are at different logic levels a brief 
high pulse will be generated by IC2d. 

The two outputs of IC2d and IC2c are 
NANDed together by IC3d. Since IC2d 
goes high briefly when the unit is turned 
over and IC2c is high when the unit is still 
counting, the output of IC3d will go low 
when the unit is turned over during 
counting. IC3c effectively ORs this signal 
with a power on reset signal to pin 8 and 
generates a reset pulse which is applied 
to the master reset pins of the shift 
register. This "OR" function results 
because if either the output of IC3d or 
the power on reset is low, IC3c's output 
will go high causing a reset. 

The power on reset circuit consists 
very simply of a lOkll pull-up resistor 
and a 10jtF capacitor to ground. The 
10/xF capacitor is initially discharged so 
when power is first applied the low logic 
level causes the output of IC3c to go 
low, resetting the shift register. After a 
short period, given by the time constant 
of the resistor and capacitor, the 10jiF 
capacitor will charge up to a voltage 
above the ViVcc transition point and the 
pin 8 input of IC3c goes high. 

Finally, we have added a buzzer which 
is turned on when the LED Sandglass has 
finished counting. This is done by con¬ 
necting the output of IC2c to Schmitt in¬ 
verter IC4f. IC2c goes low when coun¬ 
ting finishes so the output of IC4f will go 
high, turning on transistor Q1 via a lOkfi 
current limiting resistor. The transistor 
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ACTUAL-SIZE ARTWORK 
LED Sandglass 

Actual-size PCB and front panel artworks. Finished boards 
and panels are available from the usual retail outlets. 

LED SANDGLASS 

© 

panel. Finished front panels can also be 
obtained from the usual retail outlets. 

After sticking the Scotchcal panel onto 
the aluminium lid of the box drill holes 
for the LEDs using a small diameter drill, 
then ream out the holes from the Scot¬ 
chcal side of the panel. 

Next mount the on/off switch and 
buzzer and complete the wiring to the 
board. Briefly recheck the orientation of 
the ICs, electrolytics and LEDs and also 
check for solder bridges between tracks. 
If all is well switch on the unit right side 
up. All the LEDs in the top bulb should 
initially be on and they should gradually 
turn off over a period of about three 
minutes with the corresponding LEDs on 
the bottom turning on. 

If longer or shorter times than three 
minutes are required the 560kf2 resistor 
connected to IC4d should be increased 
or decreased proportionally. 

So that's it. Now you can cook the 
perfect egg every time! 3 

drives a 6V buzzer, while a diode across 
the buzzer suppresses inductive spikes 
which could damage the transistor. 

Power is obtained from four "C" cells 
and switched via SI. Current consump¬ 
tion of the unit is about 40mA, giving an 
expected battery life of about 80 hours 
or about 1600 hard-boiled eggs. 

CONSTRUCTION 
Construction of the unit is simplified by 

having most of the components in¬ 
cluding the LEDs, mounted on a single 
printed circuit board (PCB), coded 81sg9 
and measuring 132mm x 82mm. Mount 
the resistors, links and capacitors first, 
leaving the CMOS ICs and mercury 
switch till last. Use the overlay diagram 
included in this article as a guide to com¬ 
ponent placement and orientation. Note 
particularly the orientation of the LEDs 
remembering that the anode lead of 
m°ut J~EPS is s*‘8htly longer than the 
cathode lead and that there is a flat on 
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the rim of the LED near the cathode. 
When mounting the CMOS ICs take 

special precautions to avoid damage 
due to static electricity. Use an earthed 
soldering iron and solder the supply pins 
first fusually 7 and 14 or 8 and 16) to 
enable the internal input protection 
diodes. The mercury switch is mounted 
last of all, taking care not to break the 
glass bulb. 

With all the components mounted the 
board can now be mounted inside a 
suitable case. We used a standard plastic 
zippy box measuring 159 x 95 x 51mm, 
and mounted the board using 25mm 
brass standoffs. Due to the height of the 
"C" cell battery pack, we had to add 
three nuts to the brass standoffs to clear 
the board from the batteries. The battery 
pack should be secured using a suitable 
clamp made from scrap aluminium. 

Actual size artwork for a front panel is 
shown elsewhere in this article and can 
be used to produce a Scotchcal front 
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AMPLIFIER SEflSBTIOCIS! 
Even our jaded and cynical staff are amazed. We have been absolutely swamped with orders for the new ETI 5000 Pre-amp 

olfe day anS’quality Hi Fi amps will have MOSFET finals. If you can't wait until then why not look at this great ETI 

power amp it offers the maximum performance available from current technology. v .. f 
If you arePa perfectionist or are just not happy with what you have got now this system could be for you. You owe it to 
yourself once in your lifetime to bestow upon yourself the besr . 
In the case of amplifiers, this is it. ^ 

5000 POWER AMPLIFIER 5000 CONTROL PREAMP 
^ _x    in mialitv Control beina the operative word. With this preamp you are in 1 

The Jaycar kit of this project is being continuously updated in quality 
so that the constructor will benefit. We now supply metal film 1% 
50ppm resistors in place of carbon film types. All Aluminium hardware 
(including heatsink bracket) is now anodised in black. (Incidentally 
there has never been a problem with instability with Jaycar kits. We 
have ALWAYS used high quality capacitors). 
The original square-section chassis bars are used. And then there is tne 
Superfinish frontpanel! 

Specifications: Power Output - 100 watts r.m.s. Into 8 °hms x2 
Frequency Response - 8hfz to 20kHz +0 -0.4dB. No.se> - 116dB 
below full output. Input Sensitivity - 1Y/-rT JLif,0Im2llfki? output 
For full specifications see magazme article on this amplifier. 

a_:■ iqoi 

Control being the operative word. With this preamp you are in TOTAL 

W?th 3Rx°pLhono inputs and 5 OTHER input facilities you can dub>to 
TWO (2) tape decks — say one cassette and one reel-to-reel. Once again 
we have used 1% 50ppm metal film resistors throughout - even where 
not specified by Dave Tillbrook. 
For further information see the specifications summary below: 

D«f. CXI ban 

Frequency Re 
130kHz @ +0L 
1kHz - 0.0039 
S/N Ratio - Y 
dB, MM input 
71dB. For oth 

Response — 15Hz 
+0, —IdB. Distortion 

on all inputs. 
iigh level input 92 
86dB, MC input 

other specs see mag. 

EXCLUSIVE!!! 
— Metal film 1% resistors used 
— All Aluminium panels now anodised 
— Original dsign chassis bars used 
— Heavy gauge extruded section heatsink 

bracket 
— prewound output chokes 
— Flux shorting straps on transformers 
— And then there's the Superfinish heat¬ 

sink 

$289 
+ $15 
freight 

EXCLUSIVE!!! 
- English "Lorlin" switches used 
- Metalwork exactly as per project 
— description 
— Special Nylon grommets used to 

insulate jacks 
- Metal film 1% resistors used 
— Specially imported solid 

Aluminium knobs 
FREE! Pair of GOLD PLATED 
RCA line plugs 

j noise M.C. input 

* # * * 
_ _ _ ___The Jaycar 

w Front Panel 

SUPER FI NISH front panel. Special fine grain Aluminium 
machined, drilled and tapped and finished in special low-gloss 
black enamel. This panel stands up to a close inspection. 

"OR $299 TOTAL WITH THE 5000 POWER AMP" 

for low 

only 
$245 

+ $10 
freight 

Parts 
available 

separately 

ETI485/JAYCAR 2010 EQUALISER 
NEW Mkll model with QUAD-FETs 
We have upgraded the performance of this popular kit by taking 
advantage of the new high technology J-FET input op-amps. 
The Mkll Stereophonic Equaliser now has a much lower noise floor, 
better T.I.D. performance due to the higher slew-rate of the J-FtTs. 
Lower harmonic distortion also prevails. 

1/3 OCTAVE 28 BAND EQUALISER 
NEW Mkll model at NO EXTRA 

CHARGE!! 
We have made the same changes to the 2801 Equaliser but we have 
absorbed the EXTRA COST! Professional style bright yellow slider 

covers are now standard also. 

+ $5.50 P & P 

+ fcb.ou r oi r 

—ENewU|ow^ioise J-FETs throughout - replacing Bipolar OP Amps 
— Lower noise floor 
— Lower harmonic distortion 
— Lower transient intermodulatlon distortion 
— Completely new assembly Instructions 
— Standard 3V%" x 19" rack cabinet (prepunched) supplied 
— Heavy guage anodised silk screened front panel 

Jaycar 
NOTE! NEW 
SHOP HOURS 
Mon Sat 9am - 5.30pm 
Sun - 10am - 2pm 
Op«n Thuriday night 
until 8pm. 

380 Sussex St Sydney 2000 
Ph. 2646688 Telex 72293 

Mail Orders To: Box K-39 Haymarket 2000 

Jaycar Dealer: D.E.S. Electronics 157 Brisbane St. Dubbo Ph. 829355 
See our other advertisements for post and packing charges 
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If you can’t hear a click, try a bleep! 

Fit this audible 
turn signal indicator 
Have you ever had other motorists brandishing their fists 
at you because your traffic indicators didn’t cancel? Fix 
that problem by building this audible monitor which gives 
bursts of 500Hz tone in unison with the traffic indicators. 

by PAUL DE NOSKOWSKI 

"Why doncher turn ya bl—y indicators 
off, va-mug!" Maybe this problem 
has happened to you. You might have 
been burbling down the bitumen with 
your latest cassette of Charlie and the 
Cockroaches bashing the ole eardrums, 
blissfully unaware of your uncancelled 
traffic indicators flashing merrily away. 
No wonder that passing motorist looked 
a trifle livid! 

This simple circuit will solve that pro¬ 
blem once and for all and you will not be 
accused of being deaf or having other 
inadequacies. 

We spent considerable time in¬ 
vestigating the ways in which vehicle 
designers have connected together the 
flasher, switch, signal lights, and interior 
repeater lights. To put it mildly, we were 
surprised. The number of combinations 
appears endless. Although all the 
designs are basically similar, it is the 
details where the differences occur. And 
this created problems for us in coming 
up with a unit which could have univer¬ 
sal application. 

From our investigations it appears that 

the active conductors between the turn 
signal switch and the left and right 
front signal lights are the only connect¬ 
ions which are common to all systems. 
Thus our unit is interfaced with these 
two conductors. Each of these conduc¬ 
tors is connected to the anode of a 
diode, with the cathodes of the two 
diodes being joined together. This junc¬ 
tion is taken to the positive terminal of a 
9 volt electronic buzzer, whose negative 
terminal is returned to ground via a 
series 4.7 volt zener diode. The purpose 
of this zener diode is to both optimise 
the voltage across the 9 volt buzzer, and 
to offset the residual voltage across the 
turn signal lamps. 

"What residual voltage across the 
lamps," did we heiar you say? Well, dur¬ 
ing normal operation there is a residual 
voltage of some two to three volts 
across the flashing lamps during the 
visual "off" part of the signal; and it is 
provided by an internal circuit in the 
vehicle's flasher. The flasher contains a 
pair of normally-open contacts which are 
connected in series between the battery 

RIGHT! 
LAMP? 

1N4G01 1N4001 

[ELECTRONIC] 
mbuzzerm 

1N4732 

; VEHICLE? 
: GROUND] 

Construction is easy — just follow the above 
photograph. At right is the circuit. 

FRONT TURN 
SIGNAL LAMPS 

LEFT RIGHT 

VEHICLE 
GROUND 

AUDIBLE TURN SIGNAL 
MONITOR 

3/AU/- 
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and the lamps. Paralleled across these 
contacts is a heating element which 
completes the circuit to the lamps, 
allowing current to flow and thus pro¬ 
viding a residual voltage in the "off" part 
of the cycle. 

Operation of the turn signal switch in¬ 
itiates the above condition (flasher 
globes being preheated, and flasher 
heater warming up). After about a 
quarter of a second, expansion of the 
flasher heater reduces the spring tension 
holding the contacts apart, so that they 
now close; applying full voltage to the 
lamps, and de-energising the heater, 
such that it now cools. After a further 
quarter of a second, the heater has cool¬ 
ed sufficiently for the spring tension to 
be restored thus reopening the contacts. 
This extinguishes the signal lamps and re¬ 
applies power to the heater, with the cy¬ 
cle repeating itself. This will continue un¬ 
til such time as the turn signal switch is 
restored to "off". 

It should be noted that although the 
residual current through the globes ap¬ 
pears to be a by-product of the opera¬ 
tion of the flasher, its presence ensures 
that the lamp filaments are always 
preheated prior to "flashing". Benefits 
are twofold. Firstly, the preheating pro¬ 
vides a faster visual switch-on at the start 
of each flash. Secondly, it increases the 
service life of the globes. 

As many of the readily-available small 
electronic buzzers operate down to 
voltages as low as three or four volts, it 
was necessary for us to offset the 
residual voltage, which could, in some 
circumstances be high enough to main¬ 
tain continuous buzzer operation during 



the visual "off" periods. Using a 4.7 volt 
zener diode provides an ample margin 
of safety, and provides a nominal 9 volts 
to the 9 volt buzzer; during normal vehi¬ 
cle operation where the system voltage 
is set to function at about 14 volts (note 
that the diode OR gates introduce an ad¬ 
ditional 0.6 volts offset, making a total 
offset of approx 5.3 volts). 

CONSTRUCTION 
We constructed the prototype on a 

printed circuit board measuring 61 x 
56mm and coded 81au11. Standard auto 
electrical connectors are used for mak¬ 
ing connections to the board and to the 
vehicle's wiring harness. 

Commence assembly by installing and 
soldering into place the three diodes. 
Follow the overlay provided to ensure 
that all diodes are correctly polarised. 

PARTS LIST 
7 printed circuit board 81au11, 

measuring 61 x 56mm 
4 18mm threaded spacers 
8 10mm round head screws to suit 

spacers 
1 miniature 9V electronic buzzer 
2 8BA Screws and nuts for mounting 

buzzer 
3 male auto-type !4" flat blade ter¬ 

minals, Utilux H1170, H1188, ' 
HI 789, HI925 or equivalent 

2 1N4001 silcon diodes or equivalent 
1 1N4732 4.7V 1W zener diode or 

equivalent 
3 female auto-type %" receptacles, 

Utilux type HI071, HI072, HI 956, 
H1961, H1972 or equivalent 

3 insulating sleeves for female J'A" 
receptacles, Utilux type H1135 or 
equivalent 

2 four-way female "bullet" adapters, 
Utilux type H862 or equivalent 

6 male "bullet" connectors, Utilux 
type H852, H863 or equivalent 

y2 metre green 2.5mm auto cable 
3 metres blue (or white) 2.5mm auto 

cable 
3 metres yellow (or orange) 2.5mm 

auto cable 

Although current model vehicles use a 
negative ground system (and our unit is 
naturally designed to function with 
them), quite a few earlier model 
vehicles, such as Morris 850s and Mini de 
Luxes, operate on a positive ground 
system. For these vehicles you will have 
to reverse the polarity (ie, the connec¬ 
tions) of all four components on the 
board. 

Having installed the diodes, install and 
solder into place the three auto-type V* 
flat blade terminals. Depending upon the 
exact style of terminals supplied with 
your kit, it may be desirable to shorten 
the rear of the terminal so that the pro¬ 
jection from the copper side of the 
board is no greater than 1 or 2mm. In ad- 

DICK SMITH 
ELECTRONICS^^?# 

& 

On Parramatta Rd 
Yes! Dick Smith Electronics, your 
one-stop electronics supermarket, 
has a branch open 7 days per week! 
Now you won't be caught short 
looking for a .001 uF greencap to 
finish a project on Sunday afternoon. 
Just call into Dick Smith Electronics- 
Auburn! 
•Open 9AM - 5.30PM Mon-Fri, 8.30 
- 1 2 noon Sat & 10AM - 2 PM Sunday 

145 Parramatta Rd, 
Auburn Ph 648 0558 

We have a COMPLETE range of DISK and 
TAPE-based SOFTWARE and PERIPHERALS 
for the SORCERER including: 
• OUR EVER-POPULAR MOD 1.01 BASIC 

MODIFICATION . 
• CP M 2 2 OPERATING SYSTEM 
• ACCOUNTANCY PACKAGES WORD- 

PROCESSORS. GAMES, UTILITIES. LANGUAGES, 
APPLICATIONS PACKS 

• DISKS PRINTERS, VIDEO MONITORS, MEMORY 
EXPANSION, PAPER. CASSETTE TAPES etc. etc. 

— in tact everything for the SORCERER (or any 
CP/M Micro). And if we don’t have it in stock, 
we know where to get it — FAST! 
Phone or write for our FREE catalogue TODAY 
PO Box 364, Edgecliff, 2027. 
Ph: (02) 389 6388._ 

You won’t 
want to 
miss this... 

27 DO-IT-YOURSELF 

PROJECTS FROM 
ELECTRONICS 

AUSTRALIA 

You can't afford to miss out on this 
exciting new book from “E/ec- 
tronlcs Australia”. Here are lust a 
few of the protects It contains: 
loudspeaker protector, digital 
metronome, active filter, drill 
speed control, variable power 
supply, wiper control unit, tach 
and dwell meters, CDI, digital 
clock ... plus many more. Get 
your copy now! 

Use this handy order form 

To: Electronics Australia, PO Box 163, 
Chippendale 2008. 

Please send me copies of 
“PROJECTS & CIRCUITS NO. 2” at 
$3.70 each. (Price includes packing and 
postage.) 

NAME 

ADDRESS . 

STATE POSTCODE 

I enclose a cheque/postal order to the 

value of $ 
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Audible Turn Signal Monitor CONSTRUCTION 

dition, it will probably be necessary to 
fold over the "ears" on the rear of the 
terminals in order for them to pass 
through the 3.5mm clearance holes on 
the PCB. 

Finally, attach the electronic buzzer to 
the PCB, with the aid of the screws and 
nuts provided. The buzzer has two "fly¬ 
ing leads", one red, the other black, for 
connection to the circuit. Cut the 
positive (red) lead to length, and solder 
to the pad connected to the junction of 
the 1N4001 diodes. Likewise, cut the 
negative (black) lead to length, pass 
through the hole in the PCB, and solder 
to the pad connected to the cathode of 
the zener diode. To complete the PCB, 
screw the four 18mm threaded spacers 
to its base. 

To check the board, connect one of its 
inputs to the positive terminal of a 12 to 
15 volt DC supply (car battery or bench 
supply), and its ground terminal to the 
negative of the supply. The buzzer 
should sound. If OK, change the positive 
lead to the other input. Once again, the 
buzzer should sound. 

INSTALLATION 
Because of the many differences in 

mechanical construction and electrical 
wiring that are present in different makes 
and models of cars, we suggest that you 
borrow or buy a Workshop Manual for 
vour particular vehicle to assist in 
locating and identifying the required 
cables, and other parts. 

With the aid of a lead light or torch in¬ 
vestigate behind the dashboard and in¬ 
strument panel to find a suitable place 
for mounting the completed board. Hav¬ 
ing decided upon a position, install the 
board. 

Now, referring to your Workshop 
Manual, identify the leads connecting 
the outputs of the turn signal switch to 
the left and right front signal lamps. In 
most cases the Manual will provide the 
colours of the leads, and also the 
presence of all connectors between the 
turn signal switch and the signal lamps. 

Having established the required col¬ 
ours, carefully inspect the wiring bet¬ 
ween the steering column and the 
bulkhead to try to locate and identify the 
desired leads. 

Having established the lead colours to 
look for, carefully inspect the vehicle 
harness to find the best place to "break 
into" the circuit and connect the traffic 
indicator monitor. On some vehicles, the 
easiest place will be underneath the 
dash but on several we looked at, the 
easiest place is in the engine compart¬ 
ment, at connectors (or branch off 
points) just behind the headlights. 

To cover such situations we have 
specified, in the parts list, that the two 
lengths of 2.5mm auto cable should 
each be 3 metres long. 

Having identified the two leads, and 

Above: the Audible Turn 
Monitor is connected into 
circuit using male "bullet" 
connectors and a 4-way 
female "bullet" adapter. 
Two adapters are required, 
one for each of the front 
lamps. 

At right is an actual-size 
reproduction of the PC 
artwork. 

decided upon the most convenient 
place for the junction to be made, cut 
each in turn and fit male "bullet" connec¬ 
tors to the cut ends. Using four-way 
female bullet adapters, reconnect the 
severed leads by pressing the bullet con¬ 
nectors into opposite ends of the ap¬ 
propriate four-way adapters. 

At this point test the left and right turn 
signal indicators for normal "flashing" 
operation. Should there be a problem, 
check the connection of the cables to 
the four-way adapters. Correct the error 
and on no account proceed to the next 
step, before having solved the problem 

Now join one of the !4" quick-connect 
female receptacles to one length of 
2.5mm auto cable. Place an insulating 
sleeve on the cable prior to making the 
joint. If you have access to a suitable 
crimping tool, crimp the receptacle to 
the conductors; otherwise solder them 
together. After completing the electrical 
joint be sure to bend the end tabs over 
the cable insulation, so that any 
mechanical strain is taken by the sheath 
rather than the conductors. Repeat the 

We estimate that the current cost 
of parts for this project is 

approximately 

$7.50 
including sales tax. 
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above procedure with the other length 
of 2.5mm auto cable. 

Attach these two cables to the PC 
boards input circuit by firmly pressing 
them onto the flat blade terminals. 
Lay the cables neatly with the original 
equipment wiring behind the dash - 
either using lacing or cable clamps - and 
take them to where you have previously 
installed the four-way bullet adapters. 
Leaving sufficient cable to form two 
small "goosenecks", cut the cables and 
fit male bullet connectors to the cut 
ends. Press one connector into, say, the 
four-way adapter feeding the left side 
signal lamps; and the other bullet con¬ 
nector into the adapter feeding the right 
side signal lamps. 

Join the remaining %" quick-connect 
receptacle to the green 2.5mm auto 
cable, as described for the previous two 
receptacles. Press this receptacle onto 
the "ground" terminal of the PC board. 
Find a suitable nut and bolt behind the 
dashboard (or on the bulkhead) to which 
the other end of the green cable can be 
secured (to provide an earth return for 
the audible monitor). 

This completes the installation, and the 
unit may be tested by operating the turn 
signal switch (with the ignition on, or in 
the "accessories" position). You should 
hear bursts of 500Hz tone synchronised 
with the visual flashes from the front and 
rear signal lamps. Voila! Happy 
motoring. 



*850°° 
WHY PAY 
$1278? 

Here's your chance ,o up-date to one of the best ^an severs ta*. 

Dick Smith has iust made a scoop purchase of the entire 
manufacturer's stock of the famous FT107M tmnsce^ers. « 

They have aU the outstanding features that have made the FT107M 
Australia's most popular top-line timsceiver and mclude alU|&e 

current legal amateur bands. (They don t have the new WAHU ,„«?<.. ta, .h, *, 

Frequency ----- — 
Modes of operation: LSB, USB, CW, 
AM, FSK 
Input power: 240W DC (SSB), 80W DC 
(AM, FSK) 
Sensitivity: 0 25uV for lOdB S/N (SSB/ 
CW/FSK), luV (AM) __ 
Selectivity: 2 4kHZ(-6dB), 4kHZ(-60dB) 
SSB, cont. variable bom 300 to 2400Hz 
Carrier Suppression: better than40dB 
Spurious radiation: better than 50dB 
below rated output „ loc., 
Power requirements: 240V & 13 5V 

^supplies built-in 

THE MANY BENEFITS OF BUYING YAESU FROM 

DICK SMITH ~ 
i__ct/1 

We sell more Yaesu than anyone else: so we have the best stocks, at 

We ^have^th^Uirgest “service centre^i?something does go wrong with 

^We honour Yaesu's 12 montTguarantee - beware of others who may 

°Dick stores throughbout*^ra,ia;P,us 

over 200 approve* re-sellers '^'Zda^taur'radio 

ZlramrsonThe Itaff including Dick Smith a Ike Bain the Managing 

CHECK 

OTHER 

GREAT 

DEALS 
f 
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Most popular 
communications 
receiver in the 
world! 

90 ooo KM YAESU 
G range frg-7 
More Yaesu FRG-7's are in use throughout the world 
than any other communications receiver Check 

these outstanding features 

• Features the famous 'Wadley Loop' for rock solid 

stability & minimal drift! 
• Triple conversion superheterodyne circuit for 

extremely high sensitivity with excellent selectivity 
(better thanO 7uV, -6dB @ 3kHz& -50dB @ 7kHz) 

• Operates from 100/120/220/240V AC or 13.5V 

DC 
• Weighs only 2kg, size 34 X 15 X 29cm 
• 2IC, 22 transistor & 16 diode circuitry 

D-2850 

ONLY 359 
SAVE $40 

00 

DICK SMITH 
Electronics 

Australia's largest 
supplier and Yaesu 
factory approved 

distributer & 
_ service centre 

Yaesu9 s brilliant 
PRO 7700/SW 

ft 

There's not much we need to say about this 
outstanding receiver: let the features speak for 
themselves 
• 2MHz - 30MHz continuous! 

> All mode - including FM (great with converters) 

> Digital frequency readout, with digital clock. 

) Superbly easy to operate set pre- selector, 

then tune! 

) Timer for tuning receiver on/off, plus control of 
external equipment eg. (tape recorder) 

D-2841 

EX 
TO PICK 

smith 
CtOSlVE 

only”49900 
NEW 

OPTIONAL MEMORY 
IIWPF Gives you single button re £ ■ A A80 
UH1X caii 0f any Qf 12 chose,.* 

bequencies Great for monitoring, skeds', 
etc Simple connection, instructions inc D-2842 

Tuner s7i,° 

The FRT 7700 is an ultra AMMO 
compact antenna tuner 
Designed to operate fronr. 
150kHz 30MHz, it will provide 
the proper impedance for 
the receiver, reacting unw¬ 
anted signals Also has a built- in 60dB max attenuator 
plus a two-section lowpass falter aid for rejection of 
strong signals above 2MHz ^ 2843 

FBV7700 VHP 2-6 
metre converter 
Increase the listening range of your FRG-7700 with 
this high performance frequency converter You'll be 
able to fasten to all the amateur activity 'up top', plus Q^rV 
aircraft & land mobile stations, etc Makes great 
VHF listening1 $ ^ O A 80 

D-2844 
_ vHI listening! 

MiWWEWtlVEW! 
J: V Hr /v a, 

[•Handy FM 
^Transceiver 
FT-208R 

I* 5r„^*20?R tr°r?ceiver a new flexibility to 
I* ,y s actlve 2M operator An easy to read LCD 

dispiay is coupled with a 4 bit microprocessor 

• ^h9ya9es° memones & a scanning function Only ONLY 
• TrnJ i yo“ 9e‘ ,hese fea»^es at such c 

I economical price Check it out NOW' 

INC. CHARGER Cat D-2889 

It W——— 

?1248 

MOBILE 
CHARGER 
D 2894 

The Yaesu PA-2 is ^ 
mobile charger, come 
pwr supply. Suited for 
the FT207R & FT208R 
Uses the power from 
your 12V battery when 
mobile. Also recharges 
nicads in your battery 
pack. 

ONLY sggss 

TOP OF THE 
RANGE SSB/HF 
transceivers 

FANTASTIC 
FT-107DMS 

This has to be Yaesu's finest transceiver A 
masterpiece of solid state engineering - you 
only have to take the cover off to see the thought 
& care that has gone into its design Full band 
coverage, of course - in all modes (FSK included) 
A massive 240W PEP input, with features like RF 
speech processor, variable bandwidth, superb 
noise blanker PLUS 12 channel memory The 
FT 107 is everything you want from a transceiver 

and a little bit more 

ONLY *1328 
Antenna Coupler 

FC 107 D-2873 
Problems with antenna 
mis-match on your FT- 
107? Not with this sup¬ 

erb coupler Designed to match the 107 
styling, but just at home with any transceiver 

H^ge meters for power output and SWR 

Superb quality! 

ONLY 80S 
FT-902D 
our most popular 
HF transceiver 

D-2853 

The FT 902D has just about everything you ve ever 
wanted in a transceiver All modes (yes. even FM_ 
great with transverters). & all bands from 160 to 10M 
(including WARC) You get digital readout. RF 
speech processor, rejection tuning, 180W PEP input, 
etc etc, So come in to one of our stores & check it 

out & ask for your free brochure 

0NLY$ 1195 
Antenna Coupler 

FC 902 
This coupler can feed 

__ anything from a random 
v ® length of wire to a beam. 

Match the load perfectly so you can 
deliver more power up there where it's 
wanted! Suits all bands, has built-in 
SWR/pwr meter as well. 50 or 75 ohm 
system, 500W rating. 

ONLY 
D 2855 



Economy HF/SSB 
The IT loiz 

FT707 !pA:ns 
I 707h^,',nr Package Ye» ??L<S,P“I « into 

/07 This little won^,6S' 1 S Hrifliant JT. 

| ^fjndingfeatures that ‘nS a,J ^ ou<- 
I fuJJ Power, all HF ba™jS, b’9 ?.gs Jack I*'sa 

I LEDl/^ce-er ^ 
aJJ »hS/PLWer me,Gr< pushbnt^9 a read°ut, 
a* the things the om,!* n°Perabon 

reliable operation. You've ^ ne®ds f°r safe 

-elf wor^^^^c^^^t^^pIurgenow^i?g 

ONLY $ ~~ 

~T““ «>P * metre 
I OB has FM/ CVt fr SSB '• 

sro?!_r “ 

D-2862 

' fam^y‘Sth^FT io®2inrk,'s'bnlTeTrS ,he 101 
packed with a host of font n!anl Performer is 
ensive radios lack So whv^®8, lhaf 1)16 more exp- 

f rreufeaJures llJ{e RF spee^horo0"* Wh®n y°U can 
iQnmndwidth- all current HPk ff1, triable 

' mput (SSB/CW) & AM/c"v\7ccdC WARC) 
? I3any ofHer features ton^W/SSB °peratlon 
So do yourself a favour and rT ?US to mentl°n 
a store near y0ul nd °Heck itoutNOVVat 

ONLY $ 

^Ya„uorc^rr'rr-707 u» 
* ensure your Iran".*™'1 co“P|er D'2875 
d«li»er.thePow^Le‘7r d«™y» A>TV 

'nete^^mlld'^®®'1 PW/SWBg - I 

swajs-giaa'’149“, -*u»enion loss. 

Base operation? 
Just add the FP-707 « 

sasSsssSrta onr 
SZXSZ&FS <)?c 

anfy r>.289S tgTeatei X f O 

VFO 

D.-- 

Digital 

1 a cnec* it out NC 

, 795 , 
'FT lOlZD^sgf 
See7oT^e.'^.rr ioiBv 

> 

IfettjSSgjjJ 
wBuri 
rrioizFM 

^mputeriMd Unsce!v«VHF 

^mily you'd aPl*o/ Ya hne 1°®*“ 2M ONlsIf 
CW over the full 2M ban/ .?*" fM- SSB 6 P- - - 
four niemoryuhannsalc and> m ^ (»o VFO's Q 

2* wio poi™ !u^5' d-9italread: ‘ 

*,Um " “P i« on^ttrd m.^tSUch' —• 

D-2887 

i -- UP m one word, superb! ' m°re 

scanning 5 metre 
FT 227HB 

Coupler I 
ftejaesu rc.707Jn“i^ W;_„!. | I frequency readout Stock^a1^?3 VZ 

Jnng the nearest store A T‘,.m,'®d *° 
have stock left * check d they 

,2511? io00 

renowned FT J0°ZDwe»j!euflULe8 of ,he 
■ FM Get crystal t-l 1 k tke benefit of a 

| bee interference & U°uble ^ Aft IS 
binataon! " makGS a great com- OOO 

- D-2872 

m 

S2&-^sg*«>„ i 
sca^ obit 

ersS^stf^ti 

*“"“'^.^36! mobile operator. D 2897 Wl 

bination! makes a great com W w w 

wan,y;otdr7 inverter 

j^OOZUkwJj 
Amp. "oweUrS;e° ST ™P »-!, hklf 

I 2K S,9nal “>« new WABC n9'lf^°U ° clean. 

^^stSSSSb,1 

DICK SMITH 
WILL BEAT 

ANY GENIUNE 
ADVERTISED 

PRICE ON 
YEASU 

EQUIPMENT 

-nsce,VU8Wfl ine markef 

in 
OSLY ^9Q9t 

have ever had thTpleaYaeSU tran8c®»ver we — - 

f takredlble rr'227R TheTm0 °Pera,e fbe Ate ^ 
' ake^ou anywhere within the^hxu500,111161 UIBTsV 

| HJust press the scan bu^^n2^^^^ 
1 Sw °r Lmemory Chavis ^em,crophone Utrnm ^ J oOW, & the receiver hH. u P°Wer outPU» of V 

J j£?sitivjty CJOdB S/N) u on Uer than 0 3uV ij J Q J P0/ mth Protection aaamofP ®S °n 13 5V ^ • W 
■ High antenna SVVR i revfrs® polcxrity & / 

j Hard to go past the FT-227RB^ °T m°ney' i,>s 0 2891 | 

SPECIAL OFFER 
Em tIEIi you purchase a D-4100 base wit 

resonator, we will give a FREE 2M stub (D-4102) 

worth $11.25 at no extra charge. 

GUTTER MOUNT J ZITimXT”*™* 

'**“?Cat. D-4100 / / au on 2M immedia te ly A s y< 
J /HI want the HF bands, simply b» 

that band resonator/antem 
whip & screw it into the 2 
stub You only have to buy tl 
tifKma (at tKo KrmA vmi wm 

2M STUB 
stub You only have to bu 
whips for the band you \ 
Go mobile with Yaesu. 

’RESONATORS: Cat. 0-4104 

D-2865 

RSE - M - d. GUTTER MOUNT RSL 7 40M ANTENNA 
Cat. D-4100 $24.99 Cat. D-4112 
RSE 2A2M STUB RSL 14 20M ANTENNA 
Cat. D-4102 $11-25 cat. D-4114 
RSL 145 6M/2M ANTENNA rSL - 21 15M ANTENNA 
Cat. D-4104 $27.90 Cat. D-4110 
RSL 3 5 BOM ANTENNA RSL 28 10M ANTENNA 

^at. P-4110_$29.90 Cat. D-4118 

D-2868 

NOVICE POWER 
There aren't many transceivers available in Australia 

\ which are particularly suited to novices - but wont 
\ disgrace themselves either. The Yaesu FT-7B suits 
1 the novice as well as the full call amateur. Gives you 
I all the current HF bands with power output up to 50W. 

You also have the option of AM, CW or SSB with the ! 
choice of VFO or a crystal locked channel. The FT-7B 
is ready when you are, hook up your power & antenna 
& away you go! 



iNEWl NEEf' 
'^TREPORTABLE 

FT890B 

The 1981 Radio Amateur’s 
Handbook arrl 640 Pgs 

This book is packed with subjects hke: 600 MHz frequency counter, Link - 
Coupled Transmatch, Modulated RX Noise Bridge, IC op amp and sweep 
tube charts, Antenna/Preamp system for EME, Modem Band - Edge 
Marker, Pin Diode QSK System, * plus heaps more, too numerous to 
mention. Has 22 chapters of the usual high standard plus revised template 
drawings for a variety of circuit boards and some revised chapters eg. 
Power Supplies. A must for the shack! 

l0„/oOFF ONLY 
B 2218 ■ W 14! 

fm/ssb/cw 

The FT-290R is a S£aw5^a“1’9 
mode transceiver for the 5^Hz, or lOKHz steps. 
PLL sythesis in 100Hz, Crystal Display for 
IT rTOQOR utilizes a Liquid 10 memories, 

te^ouahm technology 

ONLY *395°° 

INBW NBW 
VHF Power boosted 

linear amp 
| Ideal for 

l all 2M 
I rigs 

AMATEUR CALLBOOKS 
FOREIGN RADIO 
The Foreign Callbook contains over 300,000 
licenced radio amateurs in countries all 
over the world, giving AMT V 
call letters, name and l/XillX 
address. Ideal for £ M AC 
DXers. OO 1 CO 

ass. 

UNITED STATES 
N,K& W LISTINGS 
Contains the call letters, class name and 
address of over 300,000 licenced radio amat¬ 
eurs in the United States, its possessions and 
territories. Great for the 
active amateur! 

B-2260 
ONLY 22 

95 

Antenna Anthology 
The best of recent QST HF antenna articles and 
theory presentations collated into one useful <5r 
very handy reference book 
Ideal for those antenna exp- S 9R 
erimenters1 ▼ 

B 2205 6 
All about cubical 
quad antennas 

S80 

D-2547 

, j ueld for real mobile 
Add this to your band h cW aM etc. 
power. Also suitable fal SS& ^ mpu, fei 

Operates lioro 13 6V P ieceivei pre- 

The world famous classic on Quads! fi 
Gives new dimensions, revised gam ▼ 
data, Quad V Yagi, etc etc Conect 

Vdimensions given for 6 to 80M 
^ _ B-2304 

ONLY 
$ 
839 

00 

Q & A for the 
novice licence 
Keith Howard VK2AKX 
For the would be amateur, this book puts a 
question then gives the answer in simple but 
explicit terms, an excellent means of learning 
Covers everything from A-Z. 

ONLY $£95 

WORLD 
ATLAS 

This 20 pg. colour world atlas 
gives diagrams of all the continents, 
plus the Polar projection & the 
West Indies - Caribbean area A 
must for the serious DXer 

ONLY $4.20 

Radio Amateur 
prefix map of 
the world 

Shows the prefix on each country 
plus capitals & major cities Also 
DX zones 

DICK SMITH 
GREAT CIRCLE 

MAP 
Azimuthal equidistant projection 
of the world, with Australian Amateur 
frecpjencies, international radio pre- 
fixs & international Q' signals 
Centered on Australia 

B-2315 

DICK SMITH ELECTRONICS 
MAIL ORDER CENTRE: P.O Box 321 North Ryde, NSW 2113 Ph (02) 888 3200 

NSW: 1 45 Parramatta Rd Auburn 648 0558: 61 3 Princes Hwy 
Blakehurst 546 7744. 818 George St Broadway 21 1 3777 
531 Pittwater Rd Brookvala93 0441. 147 Hume Hwy Chullora 
64 2 8 922, 1 62 Pacific Hwy Gore Hill 439 5311. 30 Grose St 
Parramatta 683 1133. 125 York St Sydney 290 337 7, 1 73 
Maitland Rd Tigha* Hill 61 1 896 263 Keira St Wollongong 
28 3800 

ACT: 96 Gladstone St FyshWtck 80 4944 QLD: i 66 Logan 
Rd Buranda 391 6233, 842 Gympie Rd Chermside 59 6255 
SA: 60 Wright St Adelaide 21 2 1 962 VIC: 399 Lonsdale St 
Melbourne 67 9834 656 Bridge Rd Richmond 428 1 61 4. Cnr 
Dandenong b Springvale Rds Springvale 547 0522 260 
Sydney Rd Coburg 383 4455 ,WA: Cm Wharf Si b Atbanv 

Hwy Canmngton 451 8666 414 William St Perth 328 69 44 

Order Value Charges 
$5 $9 99 $120 
$10-824 99 $2 20 
$25 $49 99 $3 30 
S50-S99 99 $4 40 
$100 or more $6 00 
These charges for goods sent 

by Post m Australia only — 

Not airmail overseas or 

road freight 
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NEXT 
MONTH 
500MHz 7-digit Frequency Meter 

POWER 

FREQUENCY PERIOD 

* SWITCHABLE 
GATING TIMES 

* MEASURES 
PERIOD! 

* HAS TWO 
SENSITIVE 
INPUTS 

* MAINS 
POWERED 

ALSO FEATURING: 

-^DIGITAL FREQUENCY METER 
10-500MHZ 

* A stereo bar graph display 
with multiplexed Peak/Average 
Signal Monitoring 

* Our planning for this issue is well advanced but 
circumstances may change the final content. However, we will 
make every attempt to include the articles mentioned here. 

KEYNOTE SCIENCE FEATURE 
ARTICLE: 
Should Australian high technology industry be 
supported by the Government? Dr Clive Googan 
of the CSIRO writes on this controversial subject 
with considerable authority, in the December 
issue. 

ELECTRONICS AUSTRALIA 
Our December issue will be on sale Wednesday, Dec 2nd 
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Give your projects 
a touch of class 

make your own Scotchcal front panels 

Making your own front panels from Scotchcal photosensitive 
aluminium is easy and inexpensive. This article tells you what you 
need and gives a step-by-step procedure that takes you from art¬ 
work preparation to the finished panel. Why not give your projects a 
professional appearance? 

Regular readers will know that "Elec¬ 
tronics Australia" has published actual- 
size front panel artwork along with pro¬ 
ject descriptions for some years now. 
This artwork has been published to assist 
readers familiar witn 3M Scotchcal 
photosensitive products to produce their 
own front panels, as an alternative to 
buying a commercial panel. After all, 
there is a certain amount of satisfaction 
in "rolling your own". 

But there are other advantages in pro¬ 
ducing your own front panels. For exam¬ 
ple, you can produce custom panels to 
your own design or you can save money 
if you build a lot of projects; or you can 
produce an "on-the-spot' panel if you 

are in a hurry. But what if you've never 
produced a Scotchcal panel before? 

More to the point, what materials are 
needed, how long does it take, and how 
is the artwork used? Well answer your 
questions here by describing the pro¬ 
cedure used at "Electronics Australia" to 
produce front panels for projects. 

What is Scotchcal? 
Scotchcal is a registered trade name of 

the 3M Company and refers to a range 
of photosensitive materials and related 
products used to produce decorative 
labels and panels. A Scotchcal panel is a 
thin, flexible aluminium (or plastic) 
sheeting treated with an ultraviolet (UV) 

light-sensitive boating. When exposed 
through an artwork to untraviolet light, 
an attractive and durable panel is 
produced. 

The finished panel has a matt 
aluminium finish and is easily attached to 
any flat surface using the self-adhesive 
backing. It can be produced with either 
black lettering on a silver (natural 
aluminium) background or silver letter¬ 
ing on a black background. In addition, 
aluminium panels can be ordered in red 
or blue colours, while plastic labels can 
be red on white, black on white, black 
on clear, blue on white, black on yellow 
and green on white. 

At "Electronics Australia" we usually 
opt for the black on silver aluminium 
labels. 
Provided that due care is taken with 

the artwork and in processing, the ap¬ 
pearance of a Scotchcal panel will rival 
even factory produced panels. But the 
best part of the Scotchcal process is that 
it is quick and easy. All you need is art¬ 
work, the' Scotchcal materials, a few 
other bits and pieces, and you're in 
business. 

What you need 
The Scotchcal materials required to 

make black on silver panels are: 
• 8007 exposure film; 
• 8005 sensitised aluminium; 
• 8500 developer; and 
• 3900 Gloss or 3930 Matt aerosol 
spray coating (see text). 

In addition, you will require the follow¬ 
ing items and materials: 
• A printing frame (this may be improvis¬ 
ed using two sheets of plate or float glass 

The material you need to make Scot¬ 
chcal panels and labels: artwork, a glass 
printing frame, Scotchcal photosensitive 
aluminium, Scotchcal developer, and 
clear gloss spray. 



clamped together with two bulldog 
clips); 
• Twin fluorescent light fitting (batten) 
with 20W actinic blue tubes - Philips 
TLA-05 or Sylvania F20T12BL; and 
• Artwork materials - rub-on lettering, 
model makers knife (X-Acto etc), Bishop 
stick-on pads and tapes, clear plastic film 
etc. 

The 8007 exposure film consists of a 
clear plastic base that has been coated 
with an orange UV light-sensitive emul¬ 
sion. Make sure that you only open the 
film indoors under subdued lighting con¬ 
ditions (ordinary incandescent lamps 
don't have any adverse effects). Never 
open the film outdoors or in any en¬ 
vironment where UV light is present (eg 
near fluorescent tubes), otherwise the 
film will be ruined. 

The same precautions must be observ¬ 
ed for the 8005 sensitised aluminium 
which has a black UV light-sensitive 
coating. 

The 8500 developer is a 'universal" 
developer for the Scotchcal range, and is 
used to develop both the exposure film 
and the aluminium panels. Again the 
user must follow a few simple precau¬ 
tions. 8500 developer is higntly inflam¬ 
mable and must never be used near a 
naked flame. In addition, fumes from the 
developer are toxic, so make sure that it 
is used in a well ventilated area. 

Keep these two basic points in mind 
and you'll have no problems. 

Artwork 
Artwork composed of opaque lines or 

letters on a transparent or translucent 
base may be used to produce Scotchcal 
panels. High contrast photographic 
negatives or positives give the best 
results and require the lowest exposure 
times. Translucent artworks reauire 
longer exposure times, but still produce 
good results provided there is high con¬ 
trast between the base and the art. 

One area that can cause confusion is 
the difference between artwork positives 
and negatives. For those readers who 
are not quite sure, we will explain in 
detail since this is an important part of 
the whole process. 

When artwork is prepared at "Elec¬ 
tronics Australia", we use black lines and 
lettering on a white background. This 
master artwork is called a positive. A 
photographic negative of this artwork 
nas the lines and background reversed. 
In other words, all lines and lettering are 
now light, and the previously light 
background is now black. The 
photograph showing the completed 
panel and the original artwork clearly il¬ 
lustrates this point. 

To use artwork published in the 
magazine, you will need to have access 
to a plain-paper photocopier. Most 
public libraries have these machines 
installed. 

Make a photocopy of the artwork from 
the magazine and check to see that you 
have good contrast by holding the copy 
up to a light. This photocopy is going to 

Three steps in making a Scotchcal panel (clockwise from top, left): 1. developing the 
negative; 2. developing the Scotchal panel; 3. coating the finished panel with clear 
lacquer. 

be your master artwork, and will be used 
to produce a film negative. 

If you decide to make your own master 
artwork, then we recommend that you 
use one of two methods. The first is to 
prepare the artwork on drafting quality 
tracing paper. "Letraset" (trade name) 
rub-on lettering and stencils will help 
you achieve a professional result, while 
all lines should be inked in using Indian 
ink. Also available from Letraset is a 
range of special symbols to turn even 
the most ham-fisted artist into a 
Rembrandt! 

The second method is to prepare art¬ 
work on clear plastic film using, rub-on 
lettering and precision slit tapes. The 
tapes, from Bishop Graphics of the USA, 
are made of black crepe paper, are self- 
adhesive, come in a range of widths, and 
are commonly used to produce printed 
circuit board patterns. 

The exposure setup 
There are two sources of UV light at 

your disposal: the Sun and special actinic 
blue fluorescent tubes. To use the Sun, 
you first have to prepare everything in¬ 

doors and, when you are ready, expose 
the photosensitive material to the 
sunlight. The main drawback with using 
the Sun is that the UV intensity varies 
widely, necessitating the use of test 
strips to determine the correct exposure 
on each occasion. 

Actinic blue fluorescent tubes are a 
more convenient and predictable light 
source. The main advantage of these is 
that exposure times are predictable since 
the UV intensity is constant and does not 
depend on the weather or time of day. 
There's just one disadvantage: the 
fluorescent tubes cost you money as op¬ 
posed to sunlight which you get for free! 

There are two types of fluorescent 
tubes suitable for use with Scotchcal pro¬ 
ducts: the Philips TLA-05 (but NOT the 
TLA-03) and the Sylvania F20T12BL. Both 
types are rated at 20W and, for best 
results, you will need at least two tubes 
mounted in a suitable batten. The bat¬ 
ten should be mounted in a wooden 
frame so that when the artwork and the 
film, clamped between the two sheets of 
glass, are laid under the tubes, the ex¬ 
posure distance is about 50mm. 
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GET 
STARTED 

THE 
EASY-TO- 
FOLLOW ^ 
INSTRUCTIONS 
even show 

ALL THE PARTS ARE INCLUDED - even solder - so all you need 
are a soldering iron, wire cutter, pliers and a screwdriver! 

JUST PICK A KIT. . . ANY KIT 
Whether you're a beginner or 
an experienced kit builder, 

. you'll find it's easier than * 

you'd dreamed! 

AND TO THINK YOU BUILT IT YOURSELF! It's 
a great feeling. You saved money — you en¬ 
joyed it — and you ended up with a great, 
hand-crafted product! 

ONE LAST CHECK that all the connections are 
made right, and you're ready to turn it on... 

STEP-BY-STEP, CHECKING AS YOU GO- 
you can't go wrong when you do one 
step at a time and check your work! 

You can start right now. Jill in the coupon and mail it today! 

Every Heathkit product in our ’81 catalog is designed to 
be built by people with little or no prior knowledge or 
kit-building experience. For more than a quarter of a 
century, people from every walk of life have been 
building them-successfully—and so can you. 

Heathkit products offer outstanding performance with 
kit-form savings and provide the satisfaction that comes 
from creating something of value with your own hands. 

Each kit includes a comprehensive, easy-to-understand 
assembly manual that reduces even the most complex 
operation to a simple step-by-step procedure. Every step 
is fully explained and illustrated. The possibility of error 
is practically eliminated because you check your work as 
you go. 

Find out how you can enjoy the savings, value and 
personal satisfaction of building your own Heathkit 
products, by sending for the 1981 Heathkit catalog today! 

Warburton Frank! Heathkit Centre 
220 Park Street, South Melbourne, Vic. 3205. Phone: 699 4999 

Name. 

Address. 

State.Postcode. 

(EA/11/81) 
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Scotchcal Front Panels A STEP-BY-STEP GUIDE 

This spacing is about optimum for cor¬ 
rect exposure. If the artwork you have is 
so large that it cannot be evenly il¬ 
luminated by two tubes, then you will 
have to add additional tubes. 

Making the negative 
To make the aluminium panel, we first 

need to make a negative from our 
master artwork. The procedure is really 
very simple - the artwork and a suitable 
piece of 8007 exposure film are clamped 
together in the printing frame and the 
film exposed through the artwork to the 
UV light. In more detail, here is the pro¬ 
cedure step-by-step: 
(1) Place the exposure film emulsion side 
down onto one sheet of (clean) plate or 
float glass. To determine the emulsion 
side observe both sides of the exposure 
film. The dull side is the emulsion. Impor¬ 
tant: the system will not work if the ex¬ 
posure film is exposed to the wrong side. 
(2) Place the artwork face up on the ex¬ 
posure film and clamp the two together 
between the two sheets of glass using 
the two bulldog clips. (Note: if you are 
using photocopied artwork, place the 
image side in contact with the exposure 
film. This is to prevent light from dispers¬ 
ing through the thickness of the paper. 
All other artwork should be face up). 
(3) Exposure: expose film through the art¬ 
work to the UV light. Exposure time will 
vary according to the light source and 
the artwork. Typical exposure times are 
one to two minutes for artwork on clear 

film, three to four minutes on tracing 
paper and around 20 minutes for 
photocopied artwork. Exposures to 
direct sunlight are approximately the 
same. 
(4) Development: lay exposed film emul¬ 
sion side up on a flat, clean surface (not 
plastic) and wipe 8500 developer liberal¬ 
ly across the surface with cotton wool 
until the image is clearly defined. Then 
allow to dry. 

The result will be a photographic 
negative of the original artwork. 

Making the Scotchcal panel 
The procedure used to produce the 

panel is almost exactly the same as that 
used to produce the negative: 
(1) Place the negative over the Scotchcal 
label blank and clamp the two together 
in the printing frame. Make sure that the 
negative is the right way up otherwise 
the image on the aluminium will be 
reversed, with all the writing back-to- 
front. 
(2) Exposure: expose Scotchcal through 
negative to UV light. Exposure time is 
typically around seven minutes using 
fluorescent tubes, while test exposures 
should be taken if using sunlight. 
(3) Development: wipe 8500 developer 
liberally across the surface of the Scot¬ 
chcal with cotton wool until the image is 
clearly defined. Allow label to stand for 
15 minutes to dry. Note: if the image 
breaks down during development, in- 

1" e "+ 
PHOTON TORPEDO 

4- 4 

A finished Scotchcal panel (left), together with the master artwork. The reverse image 
was obtained by exposing the Scotchcal directly through the artwork. 

crease exposure; if image does not 
develop at all, decrease exposure. 

The resulting image on the aluminium 
panel will be a copy of the master art¬ 
work, with all black lines being the same 
as the original. If, on the other hand, you 
want a reverse image on the aluminium 
(ie silver lines on a black background), 
you simply make a second negative from 
your first negative. You then expose the 
Scotchcal through the second negative. 

Alternatively, you can produce a 
reverse image by directly exposing the 
Scotchcal through the master artwork, 
provided the artwork is laid out on a 
clear base. 

Protective finishing 
The final step is to coat the finished 

label with a clear protective lacquer. If 
this is not done, the emulsion remaining 
on the panel will gradually fade, while 
markings adjacent to control knobs can 
rub off due to repeated finger contact. 

To protect the panels, use either Scot¬ 
chcal brand 3900 Gloss or 3930 Matte 
coating (available in aerosol cans), or 
Estapol clear gloss made by Wattyl 
Paints. Place the panel on a flat surface 
and wipe gently with a lint free cloth. 
Now spray a uniform coating onto the 
label and leave it lying flat until dry. 

Average drying time is five to 10 
minutes for the 3M coatings and about 
30 minutes for Estapol. 

Once the panel nas dried, it can be 
trimmed to size, ready for use on your 
new piece of equipment. 

A simple way of trimming the 
aluminium is to score it with a sharp art 
knife, and then bend it along the score 
line. After bending backwards and for¬ 
wards a few times, the aluminium will 
break away, leaving a clean edge. 

The surface to which the panel is to be 
attached should be thoroughly cleaned 
with methylated spirits to remove dirt 
and grease, otherwise the panel might 
not glue properly. Finally, remove the 
backing paper from the panel, carefully 
align it in position, and press it into 
place. Do this carefully though — once 
the panel has stuck, it is impossible to 
remove without damage. 

Where to buy Scotchcal 
Scotchcal products are available from 

the following outlets: 
• Radio Despatch Service, 869 George 
St, Sydney 2001; 
• Dick Smith Electronics — all stores; 
• Circuit Components Pty Ltd, 383 
Forest Rd, Bexley, NSW 2207. 

So now you know why we bother to 
publish full size artwork of front panels. 
It gives you the choice of making your 
own panel or buying one from one of 
the kitset suppliers. And now that you 
know how to do it, why not have a try at 
making one of your own panels from 
scratch? The result can be very satisfying. $ 
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The Serviceman 
■QH—=□ 

Servicing problems from the 11 Apple Isle” 

It is contributors’ month this month and somebody else’s stories 
should provide an interesting change from my own. In fact, it is good 
to be reminded that not all the queer situations and funny (peculiar) 
faults happen to yours truly; most servicemen have had at least one 
experience in the “That’s Incredible” category. Have you? 

This month's contributor is Mr J.L. of 
Tasmania, who has submitted more 
stories than I can present in one issue, so 
some will have to be held over. But they 
are all stories worth telling and I will 
present them in due course. 

In the meantime, here are the first ones 
I have selected, told more or less in J.L.'s 
own words. 

This concerns a Clarion car radio 
cassette unit, model PU664, which 
developed the habit of changing 
programs spontaneously during one 
winter, only to clear itself of the fault in 
the following spring. I was called in when 
the problem re-appeared during the next 
winter. 

The customer provided the vital clue 
when he mentioned that the fault only 
started after the car — not the radio — 
had been running for about 10 minutes. 
On the bench it was easy to create the 
fault by directing a heat gun on to the 
station select circuit board. Replacing 
the two transistors on this board cured 
the fault, and no amount of heat could 
induce it to reappear. 

On replacing the unit in the car, the 
real cause of the problem became 
obvious. The unit mounted in the dash 
directly above the car heater and a gap 
in the hot air line to the demisters 
directed a stream of hot air on to the 
radio case. Naturally, the owner used his 
heater only in the winter so, ergo, the 
fault showed up only in the winter, and 
after the car had been running for about 
10 minutes! 

The next story relates a series of 
misfortunes for both the customer and 
myself. It seems that the children of the 
household were arguing, and one threw 
a glass marble at his brother. 
Fortunately, it missed but hit the TV set's 
colour tube, going right through the 
screen and hitting the shadow mask. 

The child's mother, enraged by what 
he had done, threw a wild "punch" at 
him, missed, and hit the TV set which fell 
over on its back, breaking the picture 
tube neck board and the cabinet back. I 
was asked to make good the damage 
and, in due course, I fitted a re-gunned 
tube, a new neck board, a new cabinet 
back, set everything up, and returned 
the set to the customer. 

About a week later I received a call 
saying that the picture had vanished and 
the set was making a buzzing noise. A 
quick glance showed that there was 
more light inside the cabinet than there 
should have been and it turned out that 
the neon type spark gaps were 
discharging brilliantly. 

On removing the neck board I was 
startled by a violent spark from the focus 
pin to the neck board earth. It seemed 
that we had a short between the final 

"Sorry - / must have dozed off!" (From 
"Radio-Electronics") 
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anode and the focus electrode, meaning 
that the "new" tube would have to be 
changed. 

Unfortunately, the supplier had no 
replacement in stock and asked me to 
return the faulty tube to be reworked. As 
I removed the convergence yoke the 
whole neck and gun assembly came 
away with it - the weld had failed but 
nothing had moved because the yoke 
was holding it in place. 

It was several weeks before I acquired 
a new tube, but the faulty one was 
replaced under warranty with no 
arguments, and the new one has shown 
no sign of failure. (Most regunning 
organisations prefer not to regun a tube 
which they have not let down to air 
themselves. Ed.) 

NEXT STOP, THE TIP! 
The next story was expensive for the 

customer, and only indirectly profitable 
to me. He arrived late one evening and 
asked if I had a reasonable monochrome 
set he could buy. He added that he was 
sick and tired of his colour set - it had 
cost him "two fortunes" and he had "had 
it". 

He went on to tell me about the set, a 
Luxor. It had been serviced nine times in 
two years, by three organisations, and 
that six of the service calls had been in 
the previous six months. The set had just 
failed again, with a loud bang that scared 
his wife and kids half to death, and it was 
going to the tip the next weekend! 

I suggested he tip it in my workshop; if I 
couldn't fix it, I would make him an offer 
for it on the basis of what components I 
felt I could salvage from it. 

The cause of the bang was clearly 
apparent; the main filter capacitor had 
spread its contents over the whole 
interior of the cabinet ... In detail, the 
rest of the story would take many pages 
but, briefly, over the next nine months I 
replaced the chopper transistor 10 
times, the thyristor three times etc. 

I replaced all the diodes, resistors, and 
capacitors on the board and the only 
original parts left were the transformer 
and the printed board. The set's distri¬ 
butors suggested several modifications, 
but these had no effect. I cut tracks to 

80 



measure currents, and hung meters on 
every conceivable part of the circuit. 
New parts were replaced with more new 
parts and still the set would not work for 
more than about two weeks without 
failing. Of course, all this took place at 
irregular intervals, as spare time 
permitted. 

Eventually, the owner rang to tell me 
that I could have the set, at no cost, so 
long as I did not give him an account for 
the work I had done. I was happy with 
this arrangement, as the picture tube 
was a common one, and in good 
condition. 

A few months later, a colleague from 
another city called in to yarn about work 
in general, and spotted the Luxor 
gathering dust on the shelf. It turned out 
that the Luxor was very popular in his 
area and, as power supply faults were 
common, he had built a jig to bench test 
them. He offered to give my unit a going 
over. 

Later, he told me what had happened. 
After he set it up it failed several times in 
the next few days. He then removed the 
chopper transistor and its heat sink from 
the board, connecting it via extension 
leads, in order to gain better access to 
the board. 

In this configuration the supply ran 
perfectly, even under blankets, or when 
blasted by a heat gun. But, on re¬ 
assembly, it failed again within minutes. 
At this point he noticed a very slight 
bend in the printed board and soon 
established that, by trying to straighten 
the board, he could create a failure. 

He obtained a new board from the 
distributors for the grand sum of 78c and 
transferred my parts onto the new 
board. The set has now run for a year 
without any sign of trouble and has 
become a family set, replacing the old 
monochrome set which graced our 
spare room for what seems like 100 
years! (That must be the board fault to 
end all board faults!) 

DRY JOINTS AGAIN 

Another tricky problem I encountered 
recently involved a Kriesler 59-1 chassis. 
The customer's complaint was no 
colour, and the first thing I noticed was 
that he was using only a set-top antenna 
in a poor signal area. So the first thing to 
do was to give him an adequate outside 
antenna. 

This provided a partial cure, because 
we now had colour but it was 
intermittent; more on than off, but 
obviously not good enough. Checks 
around the chrominance/luminance 
control unit board (CU401) showed 
everything much as it should be, so a 
change of 1C seemed to be indicated. 

I didn't have the appropriate 1C with 
me, so I returned the next day with the 
1C, and also a CRO to make sure 
everything was set up properly. After 
this the set seemed to behave quite 
normally and I would have been ready 
to believe that it was fixed, except for a 

brief colour dropout just as I was leaving. 
The customer was not particularly 

worried by this - after all, he was 
enjoying more colour than he had seen 
for weeks - but I knew that there must 
still be something wrong. Hopefully, it 
would fail completely within a 
reasonable time and give me a chance to 
get to grips with it. 

Sure enough, the owner was on the 
phone again a couple of days later. But it 
wasn't just the colour this time — he had 
lost the picture completely. It transpired 
that the whole line output stage was 
inoperative, and there was no voltage on 
the collectors of the line output 
transistors. 

I eventually discovered a dry joint at 
pin 12 of the line output transformer 
(T750) and this prompted me to check 
the other pin connections to this 
transformer. This revealed one more, on 
pin 1. 

On checking the circuit I realised that 
pin 1 feeds a pulse back to pin 14 of the 
chrominance luminance control unit. 
(Via PL/SKT 704, pin 3 and PL/SKT 502, 
pin 3.) During the previous visit I had 
recorded this pulse as present at 28VPP, 
not much below the specified value of 
35VPP. 

I had assumed that the pulse was 
adequate and had gone on to look for 
the failure elsewhere. It may well have 
been adequate too, had it remained at 
that level, but with a dry joint in the 
circuit it could have varied from 35V all 
the way down to zero. Anyway, with the 
pin resoldered, that pulse was exactly 
35VPP and there have been no further 
dropouts. 

SCHEMATIC PROBLEM 

And, finally, the story which I feel is the 
most interesting of them all. In the 
January 1981 issue, the Serviceman 
described the tribulations of a reader 
over a Rank 2601 colour set. He had 
tripler, vertical, and video problems and 
eventually solved them all. I feel that my 
story is interesting because it almost 
duplicates this earlier one, but adds a 
twist that is the proverbial trap for young 
(and old) players. 

My problem concerned a Rank 2251, 
which uses almost the same lineup of 
boards as the 2601, with one apparently 
minor difference. It has a separate board 
fitted in place of the network around 
D558, 562, etc. 

The set came to me with "no picture". 
The owner, a retired university 
technician, reported that the tripler had 
broken down and he had replaced it 
himself. The EHT came up, but no 
picture. At this point he was out of his 
depth and called me. 

Like your January correspondent, I 
found tne voltages around TR706 to be 
quite wrong. The transistor was biased 
hard off and the video signals 
disappeared at the base. And, like him, I 
found that I could brute force a signal 
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3N SCOTCHCAL 
The versatile photosensitive 

LABEL PRODUCTS 
SINGLE SHEETS OR PACKS in sizes 
250 x 300mm or 300 x 600mm. 

• Aluminium pressure sensitive material, 
red, blue and black colours. 

• Polyester pressure sensitive material, 
black on white, black on yellow, black 
on clear, also red, blue and green col¬ 
ours on either white or clear 
substrate. 

• Full range of processing materials, 
protective finishes. 

• Actinic blue UV tubes for exposure 
boxes. 

FOR FREE INFORMATION AND PRICE 
LIST, CONTACT DISTRIBUTORS . . . 

CIRCUIT COMPONENTS 
(A/ASIA) PTY LTD 

383 Forest Road, Bexley. 
P0 Box 70 Bexley, NSW 2207. 
Telephones (02) 59 3720 (02) 

59 6550. 
Telex AA27197. 

Bill Edge’s 

ELECTRONIC 
AGENCIES 

OPEN 
EVERY 

SUNDAY 
10AM 

TO 
2PM 

No parldng problems! 
115-117 Parramatta Road Concord 2137 
(Corner Parramatta Rd & Lloyd George Ave) 

Tel. 745 3077 (two lines) 



Bill Edge's 
AGENCIES 

All prices correct fit goods in 

stock at time of going to press 

Please phone to check current 

availability 

Mail orders: 
PO Box 185 

Concord 
2137 

TRADING HOURS 
Mon-Fri . 9am-5.30pm 
Saturday . 9am-noon 
Sunday.10am-2pm 

MAIL CHARGES 

$5-$9.99.$1.00 
$10-$24.99 . $2.00 
$25-$49.99 .$3.00 

$50-$99.99 . $4.00 
$100 or more . $5.50 

All heavy or bulky items (over 
20kg) sent Comet Road 
Freight: $8.00 anywhere in 
Australia. 

carr^^jLFT^KlTS ♦ PA EQUIPMENT ★ MIKES ★ HARDWARE ★ TOOLS ★ WIRE ★ SEMIS * 

We try 
hard 
with oui kits. 

Walkabout 
cassette with phones 
The latest in mobile 

music Fantastic sound 

- save up to $20 on 

other brands Cat AE5000 

"We try hard to maintain a 

Save [ Stotts) 

Unless advertised otherwise all our kits 

come complete down to the last nut and 

bolt - and even include solder 

Many of our kits can be seen working in 

our store - can our competitors top that? 

Absolutely every component in our kits 
is new and guaranteed 

We often have our kits assembled by 

people like Phil Wait (technical writer 

for ETI) and Fred Lever (electromcs 

engineer) who re-wnte our instructions so 

that they are perfect when you, our 

customer, goes to work on one 

Our kit manager has spent several years 

controlling kit assembly and makes sure 

our kits are turned out perfectly 
10 

Our range of kits is also one of the 

biggest in Australia - you have more to 
choose from 

Latest - we never let a good project 

pass us by - if there is something new 

in electronics we are usually first with a 
kit for it 

Special parts for kits - unlike some kit 

suppliers we have all special parts 

* available separately - like brass rods, 

special heatsinks, coils etc 

All our kits come complete with 

instructions 

Our pnces for quality kits cdnriot be 
beaten1 

Money back if not satisfied within 7 days 

sg&sra&ssr value playmaster 
A superb amplifier kit giving 50WRMS per channel - 

complete with instructions plus a step by step guide 

showinghow our technician built it EXCLUSIVE to 

Electronic Agencies Our kit looks great and performs 

superbly - we even have one made up on 

demonstration Our front panel design is the original 

front panel design - beware of imitations 
Cat KE4180 

POMPT FTF KIT 

WITH FERGUSON TRANSFORMER 

8WR 
Power handling 

Resonant frequency 

SPL @ 1W @ 4m 

Frequency resp 

10WR 
QP^TTfsJF^ Power handling 

OUU1NL/ Resonant frequency 

VAT TTF SPL @ iw <§> 4m 
^ ■*“* Frequency resp 

12WR 
Power handling 

Resonant frequency 

SPL @ 1W @ 4m 

Frequency resp 

A range of top quality wide 

range speakers 

ALL PARTS AVAILABLE SEPARATELY 

SAVE $27 THIS MONTH 
ONLY- 

WAS $169 

womn 

$142 
Transformer Cat ME2361 $35 00 

Case Cat HE7050 $19 50 

Drilled heatsink Cat HE2430 $10 50 

PCB 80SA10 Cat HE9388 $12 50 

Front panel Cat. HE7800 $15 00 

Tapped pot Cat RE 1263 $2 95 

SUPER SPECIAL IC SOCKETS 
18 pin PE3278 40? was 65? 
22 pm PE3290 NEW 50? 
24 pm PE3338 was 90r 50? 
28 pm PE3342 80? 

40 pm PE3348 was $1 10 70? 

"new products 
-SD€ 

Ideal for all applications 

needing a super compact wide 

range speaker Cat AE8130 

Turntable hinges 
Very limited quantity of top 

quality hinges to suit turntable 

hds etc Cat CE2002 

$4.95 

$3.95 

Blank PC boards 
Limited quantities only 

lOcmxlOcm bakehte 

Cat HE4500 20? 

lOcmxlOcm fibreglass 

Cat HE4543 49? 

$245 ETI5000 
Pre Amp 
Come in and hear the fantastic 

combination of the ETI5000 power amp & 

preamp playing through the ETI4000/1 and 
2 speaker systems 

ETI Power Amp 
The front panel is now better brushed than 

ever, and has no holes visible The fans 

themselves are tapped from the rear 
Complete kit pnce is just $295 

Remember - our kit has the specially 

designed professional folded case and the 
super finish front panel at no extra charge 

ONLY 
$295 

WIND SPEED INDICATOR 
See Oct 
EA 

Ideal for sailing 

buffs or anyone who 

wants to know wind 

speed remotely (why 

get blown about?) 

Complete kit as per 

the magazine article $44.50 '-ompiei 

m the magi 

_ 
Here s the super economy 

♦ computer you've all been waiting 

for Complete kit including PCB, all ICs and 

components (pre-programmed 2716 ROM included) 
and IC sockets Cat KE6600 $99 00 

Cat KE6601 Keypad to suit includes 18 keys and 
Scotchcal * labels for keys $32 00 

Cat KE6602 Colour option $13 50 

Cat KE6603 Video RF modulator including die-cast 

box $14 50 

Cat ME7712 Plugpack to suit 8VAC/1A $11 95 

Cat HE9660 Double sided glass PCB $29 50 

Cat SE1000 Pushbutton keys only $1 90 

QUALITY 
SOUND 
TV-HIFI 
Adaptor 
Connect your TV to 

your hifi system - 

without bad side 

effects 1 3 5mm 

plug connects to TV, 

2 RCA plugs to 

amp, 2m lead 

Cat HE5293 

$7.95 

LATEST KITS 

gS»>ETI-660 Computer Kit 
COmDUter vou'vp nil boon unilinn      OPEN 

SUNDAY 
10AM TO 

2PM 

mmmi 

FREE 
CATALOGUE 

The fantastic Electronic 

Agencies catalogue is 

yours for the asking at our 

store Or send 75? P&P 

and we'U send you a one 

IC SPECIALS THIS 
MONTH ONLY 
LM393 ZE5393 $1 10 

CA3140 (DIL) ZE5140 $1 10 

BF469 ZE0445 70? 

BF470 ZE0455 70? 
Glover & Assoc ELAG/27 
Glover & Assoc ELAG/28 
Glover & Assoc ELAG/29 . 

ETI Low ohms meter 
Accurately measures very low 

resistances - measures critical cable 

resistances and emitter resistors etc 

that a multimeter couldn't cope with 
ETI 158 Nov Cat KE1877 

EA Sand glass 
The solid state egg bmei to end all1 

Intriguing hourglass' design has the 

character of the traditional timer - 

with the accuracy of electronics 
See EA Nov Cat KE1027 

EA Traffic Buzzer 
If you have trouble hearing your 

indicators - in open cars, bikes, over 

loud stereos or if it just isn't loud 

enough - here's the answer Easy to 
build and install 

See EA Nov Cat KE0193 

Photon Torpedo 
The low cost alien exterminator1 

Great way to kill time (and aliens1) 

on bonng train tnps etc Compact, 

self contained game See EA Sept 

Cat KE1010 Complete kit 

Scratch & Hiss filter 
From Hobby Electronics October 

Super simple, super cheap way to 

cut hiss on your cassettes Cat 

KE1085 Includes PCB, switch, 

components only $9 95 

$23.50 

io*\V 



THE SERVICEMAN — Continued 

through by putting a 10k pot between 
the 19V rail and chassis, with the slider 
connected to the TR706 base. 

Remembering the January story, I 
looked for D562 on the circuit diagram 
and, at this point, the stories seemed to 
diverge. The model 2251 has no D562, 
no D558, and no resistors or capacitors 
in that particular part of the set. In fact, 
the line from plug G3 on the deflection- 
out board is shown as going straight 
through that board to pin 2 on another 
plug coded MS, ie, MS2. 

Briefly, the basic difference between 
the two circuits involves the G3 line. In 
both cases it picks up a vertical blanking 
pulse and feeds it to the 2nd video 
amplifier (TR704) which is direct coupled 
to the 3rd video amplifier (TR706). In the 
2601 'this pulse is picked up from the 
vertical output transistors, TR409 and 
TR412, and finds its way through a 
network of resistors, capacitors, and 
diodes to the G3 line and thence to the 
video-out board. 

DIFFERENT SYSTEM 

The 2251 arrangement is quite 
different. The pulse is picked up at an 
earlier vertical stage (TR410) and taken 
directly to the extra board on which is a 
simple two-stage amplifier. The output 
of this auxiliary amplifier comes back on 
to the deflection-out board via the 
aforementioned MS2 connection. Thus, 
the only role the deflection-out board 
plays in this part of the circuit is to 
provide a short link between the MS and 
G plugs. 

Since there were no other connections 
to this line it seemed that the fault had to 
be on the auxiliary amplifier board. This 
has only half a dozen components on it, 
so I dismantled it completely and 
carefully checked everything. Everything 
was perfect, so this board was not 
causing the wrong voltage on the G3 
line. But there were no other 
components on the line, so where to 
now? 

The G plug has several other lines 
connected to TR704. Both G4 and G5 
enter the same network as G3, so they 
were checked back thoroughly, with no 
results. Line G2 biases the limiter TR705 
and, although only loosely associated 
with the video amplifiers, it was worth 
checking. It was no surprise when this 
proved fruitless. So it was back to G3. 

As already mentioned, the circuit 
shows G3 on the deflection-out board 
connected directly to MS2 without any 
resistance or side branches. So the two 
points should show a dead short 
between them, and a check with the 
meter confirmed this. But while the plugs 
were off the video and auxiliary amplifier 
boards I decided to check the lines 
resistance to chassis. 

Here I struck oil. The line showed only 

a few ohms to chassis, yet the diagram 
said it should have infinite resistance. 
The G3 to MS2 circuit consists of only 
two lengths of wire connected together 
via the track on the deflection-out board. 

The MS plug on the deflection-out 
board connects right under the G plug, 
in a fairly crowded part of the circuit. 
Might there be a stray strand of wire 
causing a short? Close examination 
showed not only the short track 
connecting MS2 and G3, but also a long 
wandering track going off to the other 
side of the deflection-out board. And 
there, at the end of the track, was D562. 
Needless to say it was short circuit, and a 
replacement cured all the troubles. 

I wonder why the diode was fitted 
when the circuit diagram clearly 
indicates that it is not there. Or, why 
does the circuit not show parts that are 
obviously in the set? 

Needless to say, the customer paid for 
only a fraction of the hours that went 
into finding this fault. I can only console 
myself with the knowledge that I am 
now very familiar with this part of a Rank 
2251. 

Well, those are J.L/s stories and I, for 
one, fouhd them extremely interesting; 
they certainly provide an insight into 
how the other half lives. I hope you 
enjoyed them too. 

In regard to the last story, I can only 
concur with J.L. when he asks why the 
circuit diagram did not show an 
important component which was 
actually in the set. In fact, remembering 
the January story, it would seem that the 
Rank organisation could well tighten up 
on their circuit diagrams. That 
contributor reported two serious errors 
in the 2601 circuit, plus the fact that he 
had to make do with model 2201 
waveform diagrams because there never 
were any 2601 diagrams. 

Which really isn't good enough. 

12J LiJ 

OPEM 7 DAYS!| 

¥, 
VALU 

ASSORTMENTS 
LUCKY-DIP PACKS $2ea 

500 Vwatt Resistors 
700 1watt Resistors 

50 11 Hi-stab Resistors 
1 ?0 mixed Potentiometers 

25 Preset Pots asst. 
30 Poly. Greencaps 

100 Ceramic Capacitors 
*6 Electrolytic Caps 
12 Various Switches 
40 Radio/TV Knobs 

each pack 50 Asst Tagstr.ps 

A»AlS No 2 BONANZA 5 
A VAST ASSORTMENT OF 
C0OOIES FOR ASPfRINC 
HO80YIST8 All new pak1 

1ST TIME m m 
offered1 | M 
All new, dll A I MU 

?>■“ 
fff-Une.Uteful component^. samples 
and specials, including semiconductors and ICs 
pots resistors capacitors transformers, r5'“r6. 
Switches, colli etc etc etc WORTH 9.U$ 
OVER 2K9n WEICHT, SIZE 11*7*6 'oppro* 

£ft. 

’.99* 

AS IS" SALE 

■-We have a large quantity of appliances^ 
I which are shop-soiled and cannot be sold] 
las "NEW". There may be slight faults, so 

we are selling them "AS IS". A bargain- 
1 hunters paradise! 
^ Clock-radios from $10, radio/cassettes 
1 from $15, small radios from $2, TV games 
-etc from $11 cassette recorders from $10, 
■ record players from $12, remote control 
Rtoys, torches, car vacuum cleaners, etc. 

5 CRO 
(1 30mm) 

6-5 NIH*I 
by Goodwill |# 

SAVE $10.0( 

W LOW«r imtinwiy •••« 
than V, division a 

w • Sharpsr focus - sspaclally at 
VCRT. OCFlfCT. lOaV/Oiv M«h froquonelss 

H0RIZ OCrifCI.-SOOaV/Oiv • Fibrsglaaa pcb 

TIM BASt - IOHj-IOOKHj • ANO A UIIABLI RIIPONII 
IN1/EXT SfNCHRONlZAI ION TO BKYONO « »NHi! 

1H DAY TEST % PROVE. MONEY REFUNDED 

AM/FM radios 
Were $79 save * 

PRE-PAK 
electronics 

That's the third beard he's shaved off 
onight!" (From Electronics Weekly) 

ELECTRONICS Australia, November, 

SHOP: 1A WEST ST, 
LEWISHAM NSW. 
569-9797 

MAH : P.o. BOX 43. 
CROYDON NSW 2132 

Pack/Post: Add 10X 

Free! 
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Circuit & 
Design Ideas 

Interesting circuit ideas from readers and technical 
literature. While this material has been checked as far as 
possible for feasibility, the circuits have not been built and 
tested by us. As a consequence, we cannot accept 
responsibility, enter into correspondence or provide 
constructional details. 

Single 1C Logic Tester 
1N914 

V 

This Logic Tester requires only one 1C 
to provide visual indication of the three 
normal states (high, low and pulse) 
which may exist in a digital circuit. It 
works equally well on either TTL or 
CMOS. The design is based on a circuit 
originally published in "Popular Elec¬ 
tronics" as an audible logic probe but has 
been modified to include a pulse stret- 
cher by the contributor of this item. 

Resistors R1 to R5 form a biasing net¬ 
work for the inputs to the voltage com¬ 
parators, ICIa and ICIb, such that their 

outputs are held low; with LEDs D1 and 
D2 being extinguished. If the input is 
taken high, the output of ICIa goes high, 
thus energising D1, a red LED, which in¬ 
dicates a high state. And if the input is 
taken low, the output of ICIb goes high, 
energising D2 a green LED, thus in¬ 
dicating a low state. 

Pulse indication is provided by a yellow 
LED D3, which is driven by the pulse 
stretcher circuit formed by ICIc and 
capacitor Cl. Whilst it gives a short flash 
whenever the input probe is touched on¬ 

to a steady high or low state, D3 only re¬ 
mains on if there is a steady train of 
pulses in the circuit being monitored. It 
indicates both positive and negative 
pulses. 

Diodes D4 and D5 were included to 
protect against any high voltage spikes 
that may be applied to the input. Diode 
D5 also lengthens the pulse stretcher 
indication. 

C. A. Syms, 
Flynn, ACT. 

Simple Video Summing Amplifier 
A video summing amplifier and limiter with a bandwidth 

adequate for modest CCTV applications can be constructed 
around one LM318 high speed op-amp. 

Tc> avoid overloading the Monitor, a sharp cut-off is re¬ 
quired; to achieve this, the base-emitter junction of a PNP 
transistor is used as the limit sensing element. Emitter current 
is (P + 1)x base current, provided by the clip-level poten¬ 
tiometer, which reduces the limiting slope by the factor B 

Due to the wide bandwidth (15MHz) of the LM318 it is 
recommended that the tracks to the LM318 be kept short 
Also, the lOkfi feedback resistor should be mounted across 
the top of the 1C, and the 5pF capacitor mounted underneath 
the board. 

Output capability is such that the LM318 can drive directly 
into a 751] load. 7 
From "Wireless World" 
July, 1981. 

Handy Calibrator for DC Meters 
A mercury cell gives very close to 1.35 volts almost 

throughout its life. Thus six cells in series would produce 8.1 
volts which is useful for checking the accuracy of the DC 
10-volt range of a multimeter. 

Paul Smith, Neutral Bay, NSW. 
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HITS AT A LOW PRICE JAVCAR! 
INFRA RED REMOTE 
CONTROL BARGAIN 

Refer “Electronics Australia" May 1981 
We've slashed the cost of this great COMPLETE as 
specified kit. We need the cash so you get a bargain! 

CMOS Specials Back!! 
We have bought the entire stock of the mail order 
company 'Micronics' of Randwick NSW. They 
wanted to get out of the business so their loss is your 
gain! 

rr* 
WERE $65 for complete kit 
NOVEMBER ONLY $50!!! A* 

SOUND LEVEL METER 

►only, 
$32 

(Ref EA May 1981) 
A must for audio or enviroment conscious people This unit has specifications 
which are only matched by meters costing up to hundreds of dollars more'r‘ 
GREAT VALUE AT ONLY $32 (They were $39 501 

HIGH POWER 

IONISER 

| $24.! 

I The Jaycar ionizer runs directly from the 240V mams and is capable of producing a 
high intensity electric field. Output voltage of the unit is around 7 5KV 
This remarkably low cost ionizer has been produced for the enthusiast who wishes 
to experiment with the effects of ionized atmospheres We must empnasise that 
whilst this ionizer can be made to produce small quantities of ozone it will not do 
so unless you specifically configure it to do this 

Most of the CMOS below are the 'AE' type (NOT B 
but they are prime spec, brand new stock. 
PART NO. NORMALLY THIS MONTH 
4000AE 0.40 0.25 
4002AE 0.48 0.25 
4006AE 1.10 0.50 
4012AE 0.35 0.20 
4014AE 2.50 1.00 
4018AE 1.50 0.50 
4023A E 0.28 0.15 
4026A E 2.20 1.00 
4028AE 1.18 0.50 
4029AE 1.25 0.55 
4035AE 1.30 0.50 
4047AE 1.20 0.50 
4050AE 0.60 0.30 
4051AE 0.95 0.40 
4055A E 2.55 1.00 

********* *1 
(Ref EA August 19811 
This is our third production run' Remember out kit uses the originally specified 
box (which means that the front panel fits') Don’t forget also that .his is a chaser 
(4 channel) AS WELL AS a 4 channel Musicolor" 

Great lightbank to suit above unit ONLY S29 50 (Check last months ad for details) 

COMPLETE IONISER 
KIT 

BY POPULAR DEMAND 
Based on the Jaycar High Power Ioniser short form 
kit (see left). 
This unit has redesigned PCB, HIGH EFFICIENCY 
EMITTER HEAD that fits inside a high quality 
moulded ABS box with matching lid. The whole 
ioniser fits INSIDE the box with only a 2-core figure 
8 mains flex protruding. 
If you want a COMPLETE ioniser this is it!! 

WHY PAY WELL OVER $80 FOR AN INFERIOR 
UNIT? 

ONLY $45 

MUSICOLOR IV 

ONLY 
$94.50] 

ETI current trip car alarm 
(Ref ETI July 1981) 
A great kit that is easy to install and has inbuilt false-trigger preventative mech 
amsm This kit has been held up due to non availability of the LM394 1C This 
device is now becoming available 

Diecast box (complete) 

ONLY $24,50 

Light up your life 
We know that it's crazy but we're doing it anyway. 
For the month of November ONLY we have gone 
crazy with panel lamps. If you buy ANY Jaycar panel 
lamp that uses an incandescent (i.e. Lilliput or MES) 
bulb we will give you And 50o/o off the 

best price anyway!!! 
°j 

50/ OFF!! 
We have about the biggest range of panel lamp bezels 
in Australia. So call in!!  

$ “7 £- r\ ME—533 MULTIMETER 
/ .OU CURRENT SHUNT 

Hand made. Plug into your meter. 
Measures up to 20 AMPS with direct meter readout. 

VERY ACCURATE 

See our other ads for this great DMM - $49.95 

Useless Pushbutton Switch Sellout 
We have zillions of innocuous little pushbutton 
switches. They can be used for many purposes (i.e. 
like a bell-push etc) but are basically too large for 
electronic games or computer projects. 
If you can figure out a use for them you will save a 

FORTUNE in November 
They are normally $1 but November only 

15c each! l-off 
10c each! 10+ 

OTHER KITS 
1 ETI (In no particular order') 
| 446 Audio limiter (short from) 
| 480/50 watt Module 

480/100 watt Module 
| 480 2 Input preamp/mixer (short form) 
| 466 300 watt amp module 
1 4 77 100 watt MOSFET module (inc bracket) 
I 473 Moving Coil preamp absolutely complete 
I 735 UHF convertor complete 
1 458 Peak level meters NOT S37 50 BUT 
1 480/100 complete slave PA me. P/S and box 
1 581 ♦/ 15V Power Supply 
I 445 General purpose preamp 

$9.00 
$23 00 
$27 00 
$3000 
$70 00 
$59.00 
s/4 50 
$32 50 
$29 50 

$130 00 
$1550 

$7 99 

I JAYCAR’S OWN KITS 
1 88 note (7V. octave) electric piano kit 
I 4-voice polyphonic String synthesiser 
I 3002 SP Speaker protector 2 channel 
1 3002 PM Power meter (LED) 2 channel 

$589 00 
$44500 

Sib 50 
SI 5 50 

1 ELECTRONICS AUSTRALIA KIT 
I Fuzz box complete EA Feb 
1 (See above for other EA kits) 

$19 50 

1 ETI729 UHF Masthead Amp 
1 EA ’Le Gong’ 

$3500 
$14 95 
CIA QA 

PHOTON Ref: EA 1981 
TORPEDO 
KIT 
ONLY 
$24.50 
Complete kit including special panel with deep 
Background and Star-Trek Warship!! 

ONLY $24.50!!! 

STOP PRESS: EA CDI ref: May '75 
mm Normally $35 NOW $25 SAVE $10« 

parts for new kits 

FERGUSON PLUG 
ADAPTOR SPECIAL! 

(Once again in no particular order) 
ETI (ALL peb’s are fibreglass) 
330 Car alarm PCB $2.50 
729 UHF masthead amp PCB _ $2.50 
735 UHF convertor PCB set ( aft $2.50 
458 Peak reading meters PCB Of| ' S3.55 
446 Audio limiter PCB S3 50 
5000 Preamp metalwork set $99 00 
478mc Moving Coil cartridge PCB S3.50 
4 78mm Moving Magnet cartridge PCB S3 50 
5000 Power amp heatsink front panel $49 50 
5000 Power amo complete metalwork $99.00 

tA 
75CD 7 Cap Discharge Ignition PCB 
81GA 3 Graphic analyser PCB 
8ICC-5 PC Birdies’ PCB 
81 AO 6 Audio oscillator PCB 
81SP 5 Sound pressure meter PCB 
81RC4A 
81RC4B 2 channel IRcontro1 
81RC4C 
P.S. We have lots of Vintage’ ETI PCB's Sec our "Specials’ 
ad last month or call in1 

Fully Australian approved Plug Pack type PPA 1024. 
Can supply 30V r.m.s. AC @ 250mA!! 
We still have a few left despite massive sales when 
they were on special in September. These units 
normally sell for $8.50 — be quick to get one before 
they are out of stock! 
SORRY — due to weight, personal shoppers only or 
$2.00 post and packing. 

ONLY $3.00!! SAVE OVER 60% 

* * »»»»»»» 

We now stock ELLISTRONICS plug-in Experimenter | 
Boards! 

S? 50 
$9.50 
S2.50 
S3 70 
S3 00 

each 

POST AND PACKING: $5-$9.99 ($1.00): $10 - $24.99 ($2.00): 
$25 - $49.99 ($3.00): $50 - $99.99 ($4.00) $100 up $5.50 

Jaycar NOTE! NEW 
SHOP HOURS 
Mon Sat 9am --5.30pm 
Sun 10am - 2pm 
Opan Thursday night 
until 8pm. 

380 Sussex St Sydney 2000 
Ph. 2646688 Telex 72293 

Mail Orders To: Box K-39 Haymarket 2000 



Electrical & Environmental 
Contact resistance 
Insulation resistance 
Withstand voltage 
Rated voltage 
Current rating 
Insertion force 
Humidity 

5m<; MAX at DC1A 
lOOOMii MIN at DC500V 
AC 1400V for a minute 
AC130V, DC180V 
15A 
8 kgs MAX 
10Mi’ MIN. in high humidity 
at 40°C. 95% for 96 hours 
10-55HZ at 0 75mm amplitude 
50G. 9 times 
10MSI MAX at 1000 time 
insertion 

Stainless steel 
Zinc alloy. Matte finish nickel 
plated 
Zinc alloy. Matte finish nickel 
plated 
Aluminium alloy. Matte finish 
nickel plated 
Aluminium alloy. Matte finish 
nickel plated 
Glass-filled polyamide. Grey 
colour 
Brass. Silver plated 
Phosphor bronze. Silver plated 
Brass. Solder plated 
PVC 

Receptacle shell 

Connectors equipped with latch-locks which make them 
ideal for use with audio equipment such as microphones, 
microphone mixers, broadcasting equipment etc! 
All have supplementary grounding mechanisms which 

Vibration 
Shock 
Durability 

dispose of incoming noise and are compatible with 
Amphenol & Neutrik ranges. 

WHOSE 
COMPUTER 
CONNECTORS 
Popular, high quality 50-way 
and 25-way plugs and sockets 
mainly for connecting computer 
peripherals to CPUs. (They are 
direct replacements for Amp 
and Cannon and feature solder 
style pins for ease of 
assembly!) CPC-50 & CPC-25 Plastic cover for 50-way and 

25-way connector 

David Reid Electronics Ltd. 
AUCKLAND 
Head Office Sales Ex-stock & Indent Ph 488-049 
3-5 Auburn Street. Takapuna 9 Ph 491-489 
70 Anzac Ave Auckland 1 Ph 32-499 
Cnr Church St & Mays Rd Te Papapa Ph 661-013 

HAMILTON 
12 Haig Street Ph 73-169 

PALMERSTON NORTH 
212 Rangitikei Street Ph 88-109 86 Vivian Street Ph 848-198 

SYDNEY 127 York Street. Sydney Phone: (02)296-601 

PET0NE 
86 Sydney Street 

WELLINGTON 
86 Vivian Street. 

CHRISTCHURCH 
Ph 687-444 .211 Gloucester Street Ph 62-703 

DUNEDIN 
317 Cumberland Street Ph 774-495/6 
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CIRCUIT & DESIGN IDEAS 

Single Button Sequential Switcher 

Here is an idea which permits the selec¬ 
tion of any one of four different stereo 
audio input signals, yet uses only one 
pushbutton to perform the task. Basis of 
the idea is the use of two CMOS quad 
bilateral switches, controlled by a CMOS 
decade counter set to count to four. 

Operation of the pushbutton puts a 
momentary high on the clock input of 
the 4017 decade counter, which thus ad¬ 
vances one count for each activation of 
the button. When the count reaches 
four, the "4" output (pin 10) resets the 
counter to "0". Outputs "0" to "3" are 
separately connected to the paralleled 
control inputs of two 4066 quad SPST 
switches, such that as the count pro¬ 

gresses from "0" to "3" pairs of "contacts" 
are made in sequence. The four "output" 
contacts on each 4066 are connected 
together, so that each 4066 functions as 
a four-position single-pole switch. 

One 4066 serves to select any one of 
four "left" inputs to the left output, whilst 
the other 4066 does likewise for the right 
inputs and output. Symmetrical power 
supplies are required, with the maximum 
peak-to-peak input voltage being limited 
to just under the total power supply 
voltage. The inputs and outputs of the 
4066s should be ground referenced - 
hence the 10 x 10M12 resistors. 
However, if the inputs and outputs are 
already ground referenced, these 

resistors may be omitted. Note that 
4066s are intended for low power, low 
voltage, medium to high circuit im¬ 
pedance switching and must not be used 
for high voltage, nigh current switching. 

Four units of a 4050 hex non-inverting 
buffer are paralleled across the four out- 

ut busses of the 4017, such that each 
uffer is simultaneously driven with the 

CMOS switches. The outputs of the buf¬ 
fers are connected to four LED indicators 
via suitable series resistors. For a 12 volt 
supply a value of 1.8KQ should be about 
right. For other supply voltages adjust 
the values as required. 

N. Oxley, 
Moruya, NSW. 

True Peak-Reading DC Voltmeter 

The accompanying circuit shows a simple method of 
reading the "peak" rather than the average value of a varying 
DC waveform. It may also be used for AC signals, provided 
the signals are rectified prior to applying them to the input of 
this circuit. A 747 dual op amp is specified, but two separate 
741's could be used, if more convenient. 

ICIa functions as a comparator (with essentially unity gain), 
and signal is applied to its non-inverting input. Output voltage 
peaks are stored in capacitor Cx, which is charged via diode 
D2. D2 prevents discharge of the charge in Cx back into ICIa 
output, while D1 restores the DC offset created by D2. 
Whenever comparator ICIa detects that the input level ex¬ 
ceeds that stored in Cx, Cx will be charged to the new level. 

Functioning as a voltage follower, ICIb maintains the effec¬ 
tive leakage resistance (shunting Cx) at a high value. If Cx is 
0.22/xF, the practical time constant will be about 1.5 seconds. 
By increasing the value, to say, lOCtyxF (tantalum) a "peak-hold" 
effect will be obtrained, as the time constant extends to 
several minutes. Use of a dual BI-FET op amp (such as a LF353 
or TL072) should increase the time constant still further. 

Total current drain is only about 4mA, which is low enough 
for the unit to be energised from small batteries. 

From "Practical Electronics", December, 1980. 

PSSST! Got any neat circuit ideas? Why not send 'em in to us? 
We pay between $5 and $20 per item, depending on how 
much work we have to do to publish it. 
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Basic 
Electronics Continuity 

Tester 
Ye olde humble Continuity Tester still has a place in 
today’s high technology world. It is often more 
convenient to use than a multimeter and is not likely to 
make a big dent in your paypacket when you accidental¬ 
ly tread on it with your size-1 2 hobnail boots. Why not 
nip out and buy the parts for it now? 

We have seen many different designs 
for Continuity Testers in the past but the 
best type has an audible buzzer or alarm 
transducer. That way you can concen¬ 
trate on placing the probes correctly on 
the device being tested and not have to 
look at some visual indicator. 

One drawback of some of the old 
buzzer-type Continuity Testers is that 
their relatively high current drain made 
them unsuitable for checking semicon¬ 
ductors such as transistors and diodes. 
At the same time, they were really only 
suitable for checking quite low 
resistances. This new design (even 
though it's entitled "Ye Olde Humble 
Continuity Tester") has low current drain 
from its internal battery and is suitable 
for checking semiconductors as well as 
resistances up to as high as several 
megohms. 

This Tester gives essentially the same 
level of output with resistance up to IkQ 
or so, with diminishing output for 
resistances above that. But even with 
high values up to several megohms it will 
give a very weak output. You can even 
test your own skin resistance and see the 
result of wet skin versus dry skin! 

Actually we must admit that the idea 
for this Continuity Tester is not ours. It 
came from Geoff Wood, of Radio 

Despatch Service, 869 George Street, 
Sydney. Geoff showed us a neat little 
continuity tester that he had just built up. 
"What a neat little doo-hickey", we 

thought, or words to that effect. After 
very little persuasion (truly), Geoff parted 
with his prize and here it is. 

The Continuity Tester is based on an 
electronic piesolectric module which will 
run from five to 16 volts and gives a loud 
warbling tone, at around 1kHz. This 
module is called the Bell Audiolarm, 
type 2321-2-5 and is distributed by 
C. & K. Electronics (Aust) Pty Ltd, 2/6 
McFarlane St, Merrylands, 2160 phone 
(02) 682 3144. 

The module has a current drain of 
about five milliamps when connected 
directly across a nine-volt battery but will 
function on the proverbial "smell of an 
oily rag" and continue to give a very faint 
output even when fed by resistances of 
as high as several megohms. 

The circuit of this Tester is so simple 
that a diagram is really unnecessary. You 
can draw your own with the Audiolarm 
unit connected in series with a nine-volt 
battery and two banana plug terminals. 
There is no on-off switch. The circuit is 
completed when the two tests prods are 
applied to a resistance and the 
Audiolarm sounds. 

The prototype was housed in a small 
black plastic case (zippy box) measuring 
102 x 54 x 42mm. Three holes need to 
be drilled in the aluminium lid, two for 

What could be 
simpler? A zippy 
box, piece of 
Veroboard, alarm 
and battery plus a 
few other bits. 
Wire them 
together and you 
have a neat little 
Continuity Tester! 

88 ELECTRONICS Australia, November, 1981 



the banana terminals and one to let the 
sound out! 

The Audiolarm itself is mounted on a 
piece of Veroboard measuring approx¬ 
imately 96 x 50mm with the tracks runn¬ 
ing across the board. The corners of the 
board are cut away so that it presents a 
neat fit into the case. Solder the 
Audiolarm to one end of the Veroboard 
and cut away the track that shorts out 
the positive and negative terminals. 

Solder the black (negative) lead from 
the battery connector to the black ter- 

PARTS LIST 
1 Audiolarm, type 2321-2-5 
1 zippy box, 102 x 54 x 42mm 
1 piece of Veroboard, 90 x 50mm 
2 banana plugs, one red, one black 
2 banana plug sockets, one red, one 

black 
1 Eveready 216 9V battery or 

equivalent 
1 battery connector to suit 
2 meter prods, one red, one black 
1 500mm length of red hookup wire 
1 500mm length of black hookup 

wire 
Plus solder and scrap foam rubber. 

minal on the lid and the red battery lead 
to the positive (+) connection on the 
Audiolarm. Then take a short length of 
hookup wire and strip the insulation 
from both ends. Solder one end to the 
negative (—) connection on the 
Audiolarm and the other end to the red 
terminal on the lid. Now check your con¬ 
nections and connect the battery to the 
circuit. 

Now connect a high value resistor, say 
lOOkfl, across the terminals. The 
Audiolarm should give out with a weak 
pulsed bleat, as though it was being 

We estimate that the cost of parts 
for this project is approximately 

$12.90 
This includes sales tax 

strangled. If it doesn't make any sound, 
it's probably dead already or you have 
connected the battery the wrong way 
around. 

When you have sound output via the 
resistor you can then connect a short 
length of wire across to test the full out¬ 
put. Deafening isn't it? But it is not so 
loud when you put it in the zippy box. 
This you can now do. Install the board in 
the box along with the battery and use 
some foam rubber to hold it all in place 
when the lid is screwed down. 

“HOW TO TURN ELECTRONIC 
THEORY INTO PRACTICE 

AND MAKE IT PAY... 
“If you understand and enjoy radio and electronics and 

want to extend your knowledge and experience, then we at 
Stott’s can help you. , t . 

Stott’s have home-study courses for complete beginners 
in Radio theory and basic Electronics through to the standards 
needed to maintain and service Colour Television. 

Anyone who has these skills at their fingertips can make it 
pay by turning a fascinating hobby into a lucrative part or full 
time profession.” 

Athol H. Kelly b com ihoos i a a s a f c i s 
Principal Stott's Technical Correspondence College 

r-iu The name to trust in 
correspondence education 

TECHNICAL CORRESPONDENCE COLLEGE 
Melbourne. 159 Flinders Lane. 3000 Tel 636212 

Sydney. 383 George Street 2000 Tel 29 2445 
Brisbane. 290 Adelaide Street 4000 Tel 311627 

Adelaide. 85 Pirie Street 5000 Tel 2233700 
W Perth. 25 Richardson Street 6005 Tel 322 5481 
Hobart. 1st FI 29 Argyle Street 7000 Tel 34 2399 

Singapore. P 0 Box 3396 Singapore 1 

Please send me tree, and without obligation, 
lull details of the following courses: 

_(PLEASE PRINT) 

Well there you have it. A useful tool 
which you will find yourself using surpris¬ 
ingly often in the future, instead of 
reaching for your multimeter. 

MR MRS MISS . 

ADDRESS - 

_ AGE . 

The Stott s range of courses in 
Electronics is 

Intro to Electronics 
Digital Electronics for 

Technicians/Servicemen 
Microprocessors 
AM Radio Receivers 
Radio/TV Servicing 
Colour Television 
Radio for Amateurs 
Amateur and Novice 

Radio Operators Certs 
Electrical Mechanics 

A full range of Hobby and 
Business courses also available _postcode __ Business courses a/so avanaoie - 

Stott s undertake that no sales counsellor will visit you ^^^LA/S^929/EAi JBj 
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A PARTRIDGE 
IN A 

PEAK TREE??/ 
•Jft 

Z' 

NO, 
CROMVX 

ON 
CROMtrtCOjJ 

BROAD SPECTRUM OPERATING SYSTEMS ARE FAR FROM RFlMr a dama^ca 
THEY SACRIFICE PERFORMANCE AND FEATURES FOR "UNIVERSALITY" 

CROMIX IS SPECIFIC. 
cnnnAADT?MPREHENSIVE IMPLEMENTATION OF UNIX*, AND FULLY 
SUPPORTS MULTIPROCESSING AND POWERFUL COMMUNICATIONS 

IT IS ALSO CP/M COMPATIBLE. 

Cromemco computers and informative systems 
professionals in microcomputers 

337 Moray Street, South Melbourne. 3205. (03) 690 2899 TLX 30458 
* PRODUCT OF BELL LABORATORIES INC. 

rAKE THE LID OFF A VIC* AT 

Video Interface Computer by commodore 

maKE~ r r 
S=«al S<Hmd a-P*"*" P°«.' 

ror^dMot'0'iS S“PP"'d ““ W“h a"» C°'°“ television o, Monllo,. All ,hls 

A wide range of Accessories including Disk Drive, Printer Modern n;„h i . 
Program Tapes and Cartridges, etc will be available soon. ’ H 9h Resolut,on GraPhlcs- Light Pen, Paddles, 

ELECTRONICS 50 PARK STREET, ABBOTSFORD, 3067 
PHONE: (03) 41 5708. 

DonHcorcl 
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In the world of 
personal computers 
there is just one 
that known as 
the best: the PET 

The Commodore PKT has become the 
standard for the Personal Computer 
Industry. 

The Pet is completely integrated, 
with the processor, memory, 
keyboard and visual display unit 
contained within a robust housing, 
allowing easy transportation with no 
interconnecting cables necessary. In 
order to retrieve and save your data 
and programs, a storage device is 
used which operates like a cassette 
recorder, with your information 
recorded reliably on standard 
cassettes. The PKT has 16k bytes of 
RAM. Optional equipment permits 
expansion to 2‘2k. Also, it has 1 Ik bytes 
of ROM. . 

The Pet communicates in KAMI 
the easiest computer language. Easy 
to learn and easy to use, BASK has 
now become the standard for personal 
computers, with literally thousands of 
programmes available. The PKT is 
also programmable in machine 
language, allowing more efficient use 
of the system. 

The full-size keyboard is capable of 
producing letters, numbers and 
graphic symbols. Upper and lower 
case is standard. Characters appear 

on the screen in a pleasant green 
colour designed to reduce eye fatigue 
and may be displayed in normal or 
reverse print. 

PKT’s IEKK-488 Bus- just like 
II.P.’s mini and full size computers — 
permits direct connection to over 200 
pieces of compatible equipment such 
as counters, timers, spectrum 
analysers, digital voltmeters and 
printer plotters from II.P., Philips, 
Fluke, Textronix and others. 

The full range of Commodore Disk 
Drives and Printers are plug- 
compatible with the PET and a 
comprehensive range of cassette and 
disk based programmes are av ailable 
through the extensive network ol 
Commodore Dealers. 
APPLICATIONS 

The Commodore PKT is a creature 
of many faces. Its applications are 
limited only by the user s 
imagination. . ... 

The future ol the PKT is virtually 
unlimited; its present capabilities are 
already many and impressive. As a 
personal computer, the PKT can 
teach languages and mathematics; 
play games; create graphic designs; 
store meal recipes and change 

Commodore PKT 4016 Computer 
Technical Specifications. 

Computer/ Memory 
Read/Write Memory (RAM) 16K bytes 

available to the user 
Read Only Memory (ROM) 14K bytes in total, 

divided into: 
XK BASIC interpreter available immediately 

you turn on your PI T, 
5K Operating System 
l K Test Routine 
The 6502 micro-processor chip makes t he PUT 
one of the fastest and most flexible BASIC 
systems Significant features of Commodore 

BASIC are 
• 960 simple variables 
• 960 integers 
• 960 string variables 
• 960 multi-dimensional array fields for the 

above 3 types of variables 
• Up to 80 characters per program line with 

several statements per line 
• Upper/Lower case characters and graphics 

capability 
• Built in clock 
• 9-digit floatingpoint binary arithmetic 
• True random number generator 
• Supports multiple languages; machine- 

language accessibility 

Keyboard 
74-Key professional keyboard 
Separate calculator/numeric pad 

number of portions; maintain 
budgets, personal records and 
checkbooks; operate appliances and 
temperature controls. 

As a management tool, it delivers 
the information the executive needs, 
in the form he can use, and available 
to him alone. Trend analyses charts 
and graphs can be almost instantly 
av ailable. 

The professional may use the PET 
for maintaining appointment 
schedules, recording income and 
expenditures and filing all the 
specialized information and forms he 
may need to make his work more 
efficient — from medical records for a 
doctor to income tax computations for 
an accountant. 

The engineer, mathematician, 
physicist, has a tool far superior to the 
very best programmable calculators 
vet developed... at a cost that is 
comparable...and with almost infini¬ 
tely greater versatility. 

And the businessman has a 
computer that can maintain 
inventories, keep payroll records, 
operate accounts payable and 
receiv ables, issue cheques and handle 
correspondence. 

Upper-case alphabetical characters with shift 
key to give 64 graphics characters. 
( an be set for lower case and shilled upper case 

characters 

Screen 
40 characters wide by 25 lines (1000 characters 

inHXS dot matrix). 
23 cm screen phosphor screen 
Brightness control 
64 ASC I I plus 64 graphics characters 
Blinking cursor with full cursor control, 
including programmable control 

Screen editing capabilities 
lull cursor control (up. down. left, right). 

Character insert and delete 
Reverse character field 

Overstriking. , , m 
Return key sends the entire line to the C I t 
regardless of cursor position 

Inpul/Output 
X bit parallel input/output port 
III I -4X8 Bus (HP-1 Band I EC Bus) allows up 
to I 2 other peripherals to be connected 
Two cassette ports 
Video signals for additional displays. 

Serial output port, 

technical Data 
Dimensions:Ileight 355 mm (14 ). Width 
419 mm (16 5"). Depth IX5mm(IX.> ). Ship¬ 
ping Weight 20.9 kg (46 lbs) 
Power requirements 240\ f 10 <. I rcqucncy 

50 ID. Power 100 Walls 

Commodore BASK 

APPEND 

BACKUP 

CLOSE 

CLR 

Oil) 

COLLECT 

( ONI AT 

COST 

COPY 

DATA 

DKE/FN 

DIM 

DIRKCTO 

DLOAD 

DOPKN 

dsave 

KNI) 

get 

(iOSUB..RETURN STOP SP( 

IK..THEN SYS LEFTS 

INPUT VERIFY RIGHTS 

INPUT • WAIT MIDI 

LET (HRS 

LIST SON ASC 

1.0 AI) 1NT LEN 

NEW ABS YA1 

ON..GOSUB SQR STRS 

OPEN SIN Tl 

POKE COS TIS 

PRW'T TAN ST 

READ ATN I)S 

t RECORD LOG DSS 

REM EXP + 

RENAME AND — 

RESTORE OR * 

RUN NOT / 

SAVE TAB * 

SCRATCH POS 7T 

fs commqdor 
microcomputers 

• details of your local dealer send to: C ommodore 
Information Centre. Box 336. Artarmon. NSW 2664. Australia. I'hone («. 

2) 427 6296 
Mlvl 469 



TRANSFORMERS 
Made in Australia to Australian standards for 240V, 50Hz mains 

with secondaries from 1.5V to 115V. 

CONVENTIONAL 
Rated from 2.5 to 350VA 

P.C.B. MOUNTED 
Pins located at standard 0.1" PCB grid. 
Ratings from 2.5 to 15VA with dual 
secondaries. 

MICROPROCESSOR 
Specially produced with QV main 
secondaries and 12-15V dual auxiliary 
secondaries. Outputs from 200mA to 
10A. Also Computer Line 
Conditioners. _ 

ENCLOSED TYPES 
Includes step down transformers for 
115V equipment, soldering irons, 
mains isolation etc. 

LOW PROFILE 
20, 40 & 60VA ratings with dual 
secondaries for various output voltage 
and current combinations. Also multi¬ 
tap 20VA version. Compact design. 

POWER POINT ADAPTORS 
Available in AC and DC versions with 
outputs to 6VA AC or 4VA raw DC or 
3VA filtered. 

POWER SUPPLIES 
Fixed regulated 13.8V DC supplies, 
variable 0*05 V DC with current limiting. 
Battery Chargers up to 20A. 

Send for data sheets and rating selection guide. 

FERGUSON TRANSFORMERS PTY LTD 
331 High Street Chatswood 2067 Tel: (02) 407 0261 

WE ARE MOVING FROM SEVEN HILLS - TO 

Calculator 
omputer 

SPECIALS 
I • APF 5602 40 

FUNCTION SCHOOL 
CALCULATORS, 
ONLY $12 EXCL. 
TAX 

TEXAS 
| INSTRUMENTS 

TI59 AND PC100C 
ONLY $440 EXC. 
TAX. $499 INCL. TAX 
SPEAK & SPELL $76 
SPEAK & MATHS $79 
SPEAK & READ $89 
EXTRA MODULES 
$21 
FREE DESK LAMP 
WITH EACH CASIO 
DESK OR PORTABLE 
PRINTER 
CALCULATOR 

POST FREE 

NEW CASIO FX702 P 
POCKET COMPUTER 

ONLY $233.70 EX-TAX 
$259.95 INCL. TAX 

DISTRIBUTORS 

POST 
FREE 

UNBEATABLE FEATURES 
• 10 Times faster than other models. 
• 1680 steps/226 Memories. 
• Programmable in Basic. 
• 55 Keyboard Functions. 
• Brilliant L.C.D. Dot Matrix Display. 
• Program Library - 73 Programs. 
ENGINEERING, STATISTICS, MATHEMATICS 

BUSINESS, GAMES, ETC. 
OPTIONAL PERIPHERALS 
• FA-2 Adaptor for Cassette 

FP-10 Printer 

Suite 2 
138 Old Town Centre Plaza, 
BANKSTOWN, N.S.W. 2200 

(RIGHT ABOVE RAILWAY STATION) 

GRAND OPENING 
Monday, November 16th 

CALL IN AND SEE OUR BIG RANGE 
(WE WILL BE OPEN THURSDAY TILL 8.00 PM AND SATURDAY 9 00 TILL 

12. 00 NOON) 

★ HOME COMPUTERS - Sinclair ZX81, Commodore VIC, etc. 

★ BUSINESS COMPUTERS — Sord, Diablo, Intertec, etc. We 
specialise in customised software. 

★ PROGRAMMABLE CALCULATORS — Full range of Hewlett- 
Packard, Texas and Casio. 

★ CALCULATORS - For business, educational, scientific, clock 
novelty, gift, etc., etc. 

UNTIL 
THURSDAY 
12th NOV. 

WE WILL STILL BE AT: 
3 ROWLEY ST., 

SEVEN HILLS, 2147 

PHONE (02) 624 8849 or 624 8400 
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WIN A PRINTER! 
To celebrate the runaway suc¬ 
cess of the Super-80 computer 
featured below, Dick Smith 
Electronics is sponsoring a 
competition with two DSE 
GP-80 printers as the prizes. 
(We reviewed this printer in 
our July 1981 issue and found 
it to be a little beauty.) If you 
have an interest in the 
Super-80 or computers in 
general you could win one of 
these nifty printers which 
have a retail value of $495. 
Win one for yourself or one 
for your school. 

for yourself or your school 

Conditions & what to do: 

OTHER CONDITIONS: 
Entry to this competition is open to 
all residents and school groups in 
Australia and New Zealand with the 
exception of employees and their 
immediate families of Magazine Pro¬ 
motions, John Fairfax & Sons Ltd, 
Dick Smith Electronics and their 
associated advertising agencies and 
publications. 
You may enter as many times as you 
wish. All entries become the proper¬ 
ty of Electronics Australia. The 
prizes are not redeemable for cash. 

WRITE A PROGRAM to suit the 
Super-80 Computer. The program 
can be a game, control system, 
graphics display or anything you 
want. The program can be any 
length as long as it will fit into the 
maximum of 48K RAM on the 
Super-80 board. 
SEND A C60 CASSETTE with one 
copy of your program on each side 
and WRITE a covering letter to tell 
us what it does. 
COMPLETE the entry panel on this 
page or, in states where this re¬ 
quirement is illegal, make a clear, 
same-size photostat copy of the 
panel and enclose it with your pro¬ 
gram cassette. You may enter as an 
individual or on behalf of your school 
group. 
POST YOUR ENTRY so as to reach 
our editorial office no later than 5pm 
on February 1 5, 1982. 

POSTAL ADDRESS: Endorse your 
entry “Super-80 Competition” and 
post to Electronics Australia, PO 
Box 163, Chippendale 2008. Our 
street address: 57 Regent Street, 
Chippendale (near Central Railway). 

JUDGING will be performed by the 
editorial staff of Electronics 
Australia. Chance will play no part in 
determining the winners. The 
judge’s decision will be final and no 
correspondence will be entered into 
and no interview will be granted. 

THE WINNERS will be notified ac¬ 
cordingly and names will be publish¬ 
ed in the April 1982 or a subse¬ 
quent issue of Electronics Australia. 

THE PRIZES will be supplied to the 
winners, by arrangement, by Dick 
Smith Electronics, Cnr Waterloo and 
Lane Cove Roads, North Ryde, 
NSW 2113. 

NAME. 

ADDRESS . 

CITY.STATE. 

COUNTRY.Please tick appropriate box 

□ Individual entry □ School entry 
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Letters to 
the editor 

Thorn needles & direct drive turntables 
Some time ago the Editor-in-Chief, in 

an audio article, mentioned the name of 
the cactus plant which bore the thorns 
for the old 'Thorn needles" we used 
many years ago. I have looked back but 
cannot seem to find the article, so I 
thought it might be quicker to write. 

I still have a few needles left from all 
those years ago, together with a thorn 
needle sharpener which I bought in the 
1930s, but I may need some more if a 
project I'm building succeeds. You might 
be kind enough to ask him if he can 
remember the cactus type, and would 
he know if and where any might still be 
obtained; needles - not cactus. 

Secondly, a bit of interesting but 
useless information. Mr Williams, in 
another article on modern direct drive 
turntables, mentioned some early turn¬ 
tables which were of direct drive type, 
such as spring driver and the old induc¬ 
tion disc motor. There was another one, 
which he didn't mention — perhaps 
space prevented it — that I think was the 
best of all for home use, and that was 
the "Simpson" 78rpm Synchronous Turn¬ 
table — an ancestor of Leo? It may of 
course, be known to you, even though it 
wasn't mentioned. 

It consisted of a rather weighty 12" 
(not 30cm) turntable with an unaerslip 
cavity of some 6" diameter around 
which were spaced 38? small bar 
magnets. It was supported by a single 
tapered shaft which spun in an ad¬ 
justable nest which could be raised or 
lowered to eliminate all slack or wear. 

This was, of course, the rotor. The 
stator was formed from two discs placed 
one each side of a single field coil, the 
outer edges havine had teeth formed 
and folded to make north and south 
poles. This stator was single hole 
mounted to the base board and the turn¬ 
table was lowered over the stator — just 
the two parts. It formed a simple induc¬ 
tor motor, and although it only drew five 
watts, the torque at 6" diameter took 
some stopping. 

As it was not self starting, you had to 
give it a flick in the right direction, and it 
would pull into synch with no trouble 
owing to a cunning form of oscillatory 
suspension of the stator works. It was 
silent — no gear noise, no governor 
whirr, constant and correct speed. 
Magnetic pickups didn't like it though, 
because of the radiated field. With a 
good crystal pick up of the era, thorn 
needles, and a Simpson turntable, you 

94 

were well set up. No needle scratch, no 
record wear. 

(Not many highs either but we didn't 
miss it then. No low pass filters either.) 

I still have an induction disc motor, but 
I wish I'd kept by two Simpsons from the 
1930s. 

Best wishes to the magazine from one 
who has been reading it from Vol 1 No 1. 

R. J. O'Dea, 
Epping 2121. 

COMMENT: We don't know the 
botanical name of the particular cactus 
but we first noticed them in old cowboy 
movies — four metres high or more, 
decorating the Mexican "sandscape". 
Then we found some in Sydney's 
Botanical Gardens. The thorns are about 
3cm to 4cm long. We haven't seen thorn 
needles for sale for decades. We 
remember the name "Simpson" but you 
have filled in the details. 

Copyright: a 
lack of understanding 

I read with great interest your Editorial 
in your June '81 issue, as well as the 
"Forum" article on copyright problems. 
May I apologise for the delay in writing 
to you, but unfortunately I sometimes do 
not see the magazine for several mon¬ 
ths; however, I feel the subject calls for 
some comments, despite the delay. 

It is interesting, and, I think, significant, 
to note that the answer to most of the 
social problems which abound today 
boil down to proposals to increase the 
price of some article or service. In this 
case it is to be the price of recording 
tapes, but in many other cases it could 
be the price of, say, some item of food 
because of the need to pay for some 
generally unwanted bureaucratic in¬ 
terference, or possibly the imposition of 
some new or larger tax. I cannot recall 
one single case in which the proffered 
solution involved the reduction of a 
price or a tax. Why is that so, particularly 

in view of the fact, so obvious in the case 
of copyright, that it is primarily the ex¬ 
istence of high prices which either gave 
rise to the problem in the first place, or 
at least exacerbated it. 

No reasonable person who is in 
possession of the required amount of 
money to purchase a copy of a recor¬ 
ding would go to the additional trouble 
to make his or her own copy, particularly 
as the means of doing so is unlikely to 
produce a copy of comparable quality. 
Every shred of evidence supports the 
contention that this problem is purely 
financial, and nothing else. This being so, 
two important points emerge — first, rais¬ 
ing some price or tax even further can¬ 
not do anything other than make the 
matter worse, and, secondly, no solution 
is even remotely possible in the absence 
of a clear understanding of the financial 
mechanism which led to the problem. 

Unfortunately such understanding is 
not only difficult to find, but is carefully 
excluded from all officially recognised 
courses of study in subjects such as 
economics. It is as though a study of 
electronics was conducted under the 
deliberately imposed condition that 
Ohm's law was not only never to be 
mentioned but was to be ridiculed and 
discredited by any available means, 
logical or otherwise. It is impossible to 
believe that any technical subject such as 
electronics could be so much under the 
control of subversive influences that 
such a ban could be sustained, yet all 
available evidence shows that such is the 
case when it comes to finance. The ques¬ 
tion is — Why? 

I enclose with this letter a copy of a 
book published last year which outlines 
some aspects of the subject. This book 
was a submission to the Financial System 
Enquiry, more generally known as the 
Campbell Inquiry. It is indicative of the 
presence of a conspiracy at least of 
silence that it was completely ignored 
both by the Inquiry committee and by 
politicians. The very fact that it was ig¬ 
nored is in reality a tacit admission that it 
cannot be dismissed by logical 
argument. 

Although the authors make no claim to 
infallibility, it is not too much to say that 
this book contains the seeds of a con¬ 
cept of finance without which no social 
problem has any chance of being resolv¬ 
ed. I have long respected your ability to 
get to the core of a problem in your 
writings on any subject except finance — 
may I hope that you will give these 
words, and the enclosed book, careful 
attention. 

J. D. Malan, 
Cleveland 4163. 

IS NOW ON SALE! 
LOOK FOR IT AT YOUR NEWSAGENT 
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“ICS helped take me from 
fish and chips to silicon chips.” 

— A true ICS student story. 

It’s a long way from the counter of 
a take away food bar to an electronic 
technician’s work bench. But that’s what 
George Raftou achieved in under three 
years with ICS training. This is his story. 

"I wanted a career, but I'd left school 
carlv, so I didn't have much hope. I couldn't 
afford to go on apprentices wages. And 
because of my education they wouldn’t even 
have me at tech." 

That was three years ago, about the 
time George saw the International 
Correspondence Schools coupon in a 
magazine. 

"I don't know why I picked 
electronics. I just figured with all the stereos 
and TVs around there seemed to be a lot of 
opportunities.’’ 

Study on full wages. 
"The best thing about ICS was that I 

could study when it suited me and earn 
good money at the same time." 

ICS guided study helped George 
progress quickly. Svstemised lessons, study 
notes and the guidance of a tutor make ICS 
programs one of the most personalised 
methods of learning. You learn at your own 
pace, taking time over difficult areas, rushing 
through subjects known to you. 

After just one year, George passed his 
first PMG exam. This enabled him to join an 
electronics school that normally wouldn't 
take anyone who had left school so early. 

"I joined halfway through the year, 
but was right up with the class,” George told 
us. 

Today, George Raftou works with a 
leading electronics company servicing 

calculators. He hopes the next promotion 
will see him in the company’s computer 
division. All that achieved in less than three 
vears. 

Turn your hobby into 
a career. 

Like George Raftou you can use ICS 
training to enter the world's fastest growing 
industry. 
Check the ICS electronics courses listed 
below then nominate a specific course in the 
coupon. We’ll send you information without 
cost or obligation. 

1. Basic Electronics. 
2. Electronics Technician. Approved by 

TETIA. 
3. Electronic Instrumentation and 

Control Systems. 

4. Electronic Technology. 
5. Electronics Maintenance. 
6. Radio-Electronic Telemetry, electrical 

and electronic aspects of telemetering. 
7. Amateur Radio Operator’s Certificate 

of Proficiency. 
8. Digital Electronics. 
9. Data Processing. 

10. TV Servicing. Approved by TETLA. 
11. TV Principles. 
12. Electrical Engineering Technician. 
13. Electrical and Electronic Drafting. 
14. Automobile Electrician. 
15. Industrial Electrician. 
16. Electrical Mechanic. 

International Correspondence Schools 

(A’sia) Pty Ltd. 400 Pacific Highway, 

Crows Nest, N.S.W. 2065 

Tel: (02) 43 2121. 

interested in the following course/s (please specify.) 

Mr/Mrs/Miss.. 

Address.. 

Please Print 

.Postcode.. 

Occupation.Age 

Tick here if currently full rime student. Q] 

Phone.. 

IWnte to your nearest ICS city. International Correspondence Schools. 

Sydney 400 Pacific Highway, Crows Nest, N.S.W. 2065 Tel: (02) 43 2121. 

Melbourne: 18-20 Collins Street, Melbourne, VIC. 300 Tel: (03) 656 1950. 

I Brisbane: 131 Elizabeth Street, Brisbane. QI.D. 4000 Tel: (07) 221 0178. 

I Adelaide: 28 Grenfell Street, Adelaide. S.A. 5000 Tel: (08) 219 4154. 

Perth: P C). Box D157, Perth. W.A. 6001 Tel: (09) 321 8530. 

New Zealand: 45 Courtenay Place, Wellington 1. N.Z. 0152 

L3 
Bankcard 

h: P.CJ. rSox Dli>/, rertn. w.a. ouui ici: vuv; *9 !& M? SK w 

r Zealand: 45 Courtenay Place, Wellington 1. N.Z. 0152 I 

ICS 074 M&W’ 
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Books & 
Literature 

(2) Diffraction theories applied to 
reflector antennas. 

(3) The spherical wave expansion 
method. 

(4) Field correlation methods. 
(5) Numerical models for reflector 

antenna feed systems. 
(6) Crosspolarisation in reflector 

antennas. 
(7) Shaped Cassegrain design. 
(8) Focal plane patterns. 
(9) VSWR of reflector systems. 
In summary, a book by an engineer for 

specialised engineers. (L.D.S.) 

DATA ACQUISITION FOR SIGNAL 
ANALYSIS, by K. G. Beachamp and C. 
K. Yuen. Published 1980 by George 
Allen & Unwin, London. Hard covers, 
241 x 160mm, 257 pages, many 
diagrams. Price $57.50. 

I must admit to doing a double-take 
when I saw the price of this book. While 
it may seem excessive, it does reflect the 
high cost of publishing textbooks which 
will have a relatively small print run. That 
is unfortunate because it is potentially a 
very, useful reference for people working 
in diverse fields, whether or not they 
have a good background knowledge in 
electronics. 

Perhaps the best way to give an idea of 
the content of the book is to discuss the 
various chapters. Chapter One gives 
some insight into this term Data Acquisi¬ 
tion and we learn that it involves sampl¬ 
ing and quantisation, terms that are 
more familiar to readers of electronics' 
magazines in the concept of analog-to- 
digital conversion. The chapter also talks 
about typical signals, such as biological 
and environmental signals (eg, wind, 
temperature) and also discusses data 
logging and gives a brief but good in¬ 
troduction to digital computers and logic 
elements. 

Chapter Two talks about data mesure- 
ment in terms of typical transducers such 
as strain gauges, venturi tubes, ther¬ 
mocouples and so on. Chapter Three 
continues with pre-processing of signals 
as performed in operational amplifiers 
(differential, summing, sample-and-hold), 
filters and gives a good discussion of 
digital filters and the process of decima¬ 
tion of a digitised signal. 

Chapter Four is entitled data acquisi¬ 
tion and we learn that this really means 
data recording such as on chart 
recorders, XY plotters, analog tape 
recorders, it goes on to give a good 
description of the elements of analog 
(read audio) tape recording and its limita¬ 
tions, and mentions FM recording as 
employed in instrumentation together 
with an outline of the IRIG standards for 
FM systems. Also mentioned are digital 
recording methods such as RZ and NRZ 
(non return to zero). 

Chapter Five gives a detailed discussion 
of the theory of digitisation and talks 
about aliasing, and quantisation noise. 
Analog-to-digital encoders are discussed, 
starting with the electromechanical 

methods such as the Gray shaft encoder 
and going on to electronic methods such 
as ramp-and-hold, successive aproxima- 
tion and parallel conversion. Chapter Six 
continues with discussion of data acqusi- 
tion systems which includes a general 
outline of the general purpose interface 
bus (GPIB) originally developed by 
Hewlett-Packard. 
Chapter Seven deals with 

microprocessor hardware and talks 
about memory, program counters, bran¬ 
ches and condition codes, stacks, direct 
memory access and so on. It also spends 
a few pages on software development 
and interlacing. 

Finally, Chapter Eight deals with 
remote sensing with passive devices 
such as light and infrared sensors and 
with active systems such as radar and 
lasers. There is also discussion of 
telemetry and telecommunications 
which includes a short discussion on 
modems. 

In conclusion, this text can be regarded 
as a useful reference for the scientist or 
research worker in fields other than elec¬ 
tronics and could be recommended for 
purchase by libraries. Not too many in¬ 
dividuals will be able to afford it. (L.D.S.) 

Microwave Antennas 
REFLECTOR ANTENNA ANALYSIS AND 

DESIGN, by P. J. Wood. Published by 
Peter Preregrinus Ltd, London, 1980. 
Hard covers, 223 x 146mm, 226 
pages, many diagrams and a few 
photos. Price in UK £13. 

The preface of this book begins with 
the statement that the various facets of 
the electrical design of a reflector an¬ 
tenna are usually tackled by a judicious 
combination of (a) empirical methods, 
(b) scalar aperture and Fourier transform 
theories, (cl vector electromagnetic 
models of the antenna diffraction pro¬ 
cesses. That should leave you in no 
doubt that this is text intended mainly for 
engineers working in the field of antenna 
design. 

Unless you are fully familiar with in¬ 
tegral calculus and vector analysis, the 
material in the book is likely to be of lit¬ 
tle use. Assuming that you are, the 
chapter headings are as follows: 

(1) Introduction. 

Audio projects 
AUDIO PROJECTS, by F. G. Rayer, TEng 

(CEI), Assoc IERE. Published 1981 by 
Bernard Babani Publishing Ltd, Lon¬ 
don. Stiff paper covers, 92 pages 
180mm x 108mm, illustrated by 
diagrams. Price in Australia $5.85. 

Unless I'm much mistaken, 
author/writer F. G. Rayer has been 
around for as long as I have. And, unless 
I'm further mistaken, I've seen something 
very like this book before. Perhaps its 
July, 1981, dateline indicates a revision. 

The book is seemingly directed at ex¬ 
perimenters who like to fiddle with sim¬ 
ple circuits - in this case to do with 
audio. 

After some introductory remarks on 
power supply requirements, the author 
suggests circuits for six preamplifier and 
mixing stages, followed by 13 power 
amplifiers involving both discrete com- 

onents and ICs. Here and there, some 
ints are given about layout but, for the 

most part, this is largely left to the 
constructor. 

Later sections in the book deal with 
tone controls, matching and connectors, 
with 10 simple projects collected in a 
final "Miscellaneous" section. 

As I said, a good book for those who 
like fiddling with gadgets and circuits. 
Our copy came from the Technical Book 
and Magazine Co Pty Ltd, 289-299 
Swanston St, Melbourne, 3000. Phone 
(03) 663 3951. (W.N.W.) 

Electric motor control 
ELECTRIC MOTOR CONTROL by Walter 

N. Alerick. Published 1975 by Delmar 
Publishers, Albany, New York. Soft 
covers, 226 pages, 260 x 200mm. Il¬ 
lustrated with photographs and many 
diagrams. Price $9.50. 

Intended as text for American trade 
courses, the book gives a very com¬ 
prehensive treatment of control gear for 
all types of electric motors used in in¬ 
dustry. The approach is strictly practical 
rather than theoretical and each section 
is brief and concise. 

The book is split into eleven sections, 
with section one being introductory and 
section two treating devices such as 
relays, contactors, float and pressure 
switches. Sections three and four are 
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devoted to basic control circuits while 
section five talks about reduced voltage 
starters such as tapped resistors and 
autotransformers. Sections six, seven 
eight and nine talk about controllers for 
three-phase, wound rotor, synchronous 
and DC motors. Section 10 is about brak: 
ing while section 11 talks about various 
types of drive such as gearboxes, belts 
and magnetic clutches and drives. 

I was disappointed to find no mention 
of electronic control gear involving 
thyristors but I would still regard the 
book as useful. A basic knowledge of DC 
and AC motors is assumed, although 
most of the fundamentals are alluded to 
in various sections of the text. 

Our review copy came from McGills 
Authorised Newsagency Pty Ltd, 107 
Elizabeth Street, Melbourne, Victoria. 
(L.D.S.) 

BASIC Games 
INSIDE BASIC GAMES: By Richard Mateo- 

sian. Papers covers, 178mm x 226mm, 
324 pages. Published by Sybex Inc, 
USA, 1981. Price $17.50 
Despite its title, this book is not a col¬ 

lection of game programs, nor is its 
primary purpose idle amusement. 
Rather, the author has chosen games as 
an ideal example for use in teaching pro¬ 
gramming style in Basic. Any reader who 
studies "Inside Basic Games" will indeed 
be able to design games programs, but 
more importantly they will learn to 
design clear, structured programs for any 
application. 

The first five chapters of the book are 
more or less standard for this type of 
programming text, although perhaps 
more clearly expressed than most. 
Arithmetic games, guessing games, 
games with timing programs and calen¬ 
dars are covered in separate chapters, 
with the emphasis on explaining and 
understanding the design of the program 
rather than on playing the game. 

To illustrate the techniques of pro¬ 
gramming and the flow of control in the 
programs the author uses his own 
idiosyncratic code called "free Basic", a 
type of pseudo-code combination of 
Basic and Pascal. 

As explained in the book, "free Basic" 
was developed to free the Basic pro¬ 
grammer from the requirement of line 
numbers in program listings and to allow 
structured programming techniques 
(specifically the avoidance of GOTO 
constructs) to be applied to Basic. Each 
program in the book begins with a free 
Basic listing and is then translated into 
standard Basic expressions for use with 
computers such as the PET, TRS-80 and 
Apple II. 

"Free Basic" itself is an interesting at¬ 
tempt to introduce structured program¬ 
ming to users of Basic. With its use of 
lower case letters, indentation and con¬ 
trol structures such as Repeat, Do while 
and Case statements it is similar in form 
to Pascal, while maintaining strong con- 

(continued on page 137) 

Just some of the books from the largest range of computer, radio and elec¬ 
tronics books in Australia. 
If the book you require is not listed below, it can be ordered from us. 

A Simplified Guide to Structured Cobol Program 
ming (McCracken) $26.55 
Structured Cobol, A Pragmatic Approach 
(Grauer) $24.25 

The Programmer’s ANSI Cobol Reference 
Manual (Sordillo) $30.75 

MICROCOMPUTERS 
MICROPROCESSORS BOOKS: 

PASCAL: 
Pascal: The Language and its Implementation 
(Barron) $37.50 

Pascal Programming for the Apple (Lewis) $17.50 
Introduction to Pascal (Welsh & Elder) $16.95 
An Introduction to Programming and Problem 
Solving with Pascal (Schneider and others) $13.90 
Programming in Pascal (Grogono) $12.95 
Beginner's Guide for the UCSD Pascal Systems 

(Bowles) $16.50 
The Byte Book of Pascal (Liffick) $35.75 
Data Structures Using Pascal (Tenenbaum) $28.95 
Introduction to Pascal Including UCSD Pascal 

(Sybex) $18.95 
The Pascal Handbook (Sybex) $18.95 
Primer on Pascal (Conway and others) $17.50 
Practical Introduction to Pascal (Wilson & Ad- 
dyman) $12.95 
Pascal User Manual & Report (Jensen) $ 9.75 

BASIC: 
A Basic Approach to Basic (Mullish) $23.75 

Entering Basic (Sack) $12.00 
Programming in Basic for Business (Bosworth) $13.35 
Illustrating Basic (Alcock) $ 9.50 
Fundamentals of Programming in Basic (Nicker¬ 

son) $17.50 
Computer Programming in Basic (Monecs Basic) $ 8 95 
Basic Programming Primer (Waite & Pardee) $11.95 

Problems for Computer Solutions Using Basic 
(Walker) $17.50 
Inside Basic Games (Sybex) $17.50 

Basic Scientific Subroutines Vol. 1. 
(Ruckdeschel) $30.30 
Basic for Everyone (Worth) $18.95 

Basic Programming for Scientists & Engineers 
(Hubin) $15.50 
Business Information Processing with Basic 

(Struble) $17.50 
Basic Programming (Kemeny & Kurtz) $23.75 

Applied Basic Programming (Ageloff) $17.50 
Basic and the Personal Computer (Dwyer & Crit- 

chfield) $15.95 
A Guided Tour of Computer Programming in 

Basic (Dwyer) $ 8.95 
Computer Programs in Basic (Friedman) $14.75 
Basic with Style (Nagin & Ledgard) $ 9.00 
Introduction to Data Processing with Basic 
(Popkin & Pike) $24.50 

FORTRAN: 
The Fortran Cookbook (Dence) $10.95 
An Introduction to Computer Programming in 

Fortran (Monecs Fortran) $ 8.95 
Problem Solving and Structured Programming in 

Fortran (Friedman & Koffman) $13.95 
Fortran with Style (Ledgard & Chmura) $10.00 

Fortran for Students (Hutty) $13.95 
Problems for Computer Solutions Using Fortran 

(Walker) $17.50 
Programming with Fortran/WATFOR/WATFIV 

(Basso) $17.50 
Fortran Programming using Structured 

Flowcharts (Haskell) $18.05 
Elementary Computer Programming in Fortran 

IV (Boguslavsky) $19.95 
A Guide to Fortran IV Programming (McCracken) $23.75 

COBOL: 
An Introduction to Computer Programming in 
Cobol (Monecs Cobol) $ 8.95 
A Cobol Book of Practice & Reference (Grauer) $21.50 
Introductory Structured Cobol Programming 
(Popkin) $22.50 
Information Systems through Cobol (Philippakis) $14.80 

Learning to Program in Structured Cobol Parts 1 
and 2 (Yourdon and others) $26.95 
The Cobol Environment (Grauer & Crawford) $26.95 
File Techniques for Data Base Organisation in 
Cobol (Johnson) $26.95 

OTHER COMPUTER TITLES: 
8085A Cookbook (Titus & others) $18.95 
6809 Microcomputer Programming & Interfac¬ 

ing with Experiments (Staugaard) $18.95 
6801,68701 & 6803 Microcomputer Program 

ming and Interfacing (Staugaard) $18.95 

TRS-80 Interfacing Book 1 (Titus) $11 -95 
TRS 80 Interfacing Book 2 (Titus) $14.75 
Z8000 Assembly Language Programming 
(Leventhal) $19.20 
Programming the Z8000 (Mateosian) $19.40 
CP/M Handbook (Zaks) $19.95 

CP/M Primer (Murtha & Waite) $15.95 
Let’s Talk LISP (Siklossy) $24.25 
Programmer’s Guide to LISP (Tracton) $ 9.95 

Threaded Interpretive Languages (Loeliger) $26.15 
Word Processing (Rosen) $22.95 

Introduction to Word Processing (Ouible) $19.95 

Structured Design (Yourdon) $29.95 
Australian Microcomputer Handbook (Computer 

Reference Guide) $23.00 
Z80 Microcomputer Design Projects (Barden) $17.50 

Z80 Assembly Language Programming (Leven¬ 

thal) $19-60 
Basic Microprocessors and the 6800 (Bishop) $18.50 
Using the 6800 Microprocessor (Poe) $ 8.95 

The ADA Programming Language (Pyle) $19.95 
Mostly Basic: Applications for your TRS-80 
(Berenbon) $14.75 
Mostly Basic: Applications for your APPLE II 

(Berenbon) $14.75 

Mostly Basic: Applications for your PET (Beren 
bon) $14.75 

Apple Machine Language (Inman) $17.50 
End-User’s Guide to Data Base (Martin)_$29.75 

ELECTRICITY/ELECTRONICS: 
Handhook of Electrical Noise (Veraers) $ 9.95 
Electrical Principles for the Electrical Trades 
(Jenneson) $11.75 

Logis Databook (National) $12.50 
Electrical Construction Cost Estimating (Cubit) $39.90 
Design of Active Filters with Experiments 

(Berlin) $11 95 
AC/DC Electricity & Electronics Made Easy 
(Veley) $13.95 

SCR Manual (General Electric) $ 6.00 
How to Build and Use Electronic Devices 
Without Frustration, Panic, Mountains or an 
Engineering Degree (Hoeing) $21.50 

Giant Handbook of 222 Weekend Electronics 
Projects (TAB) $14.95 

Radio Amateur’s Handbook 1981 $14.95 
World Radio TV Handbook 1981 $16.95 

Understanding DC Power Supplies (Davies) $ 9.95 
Radio Communication Handbook Volume 1 
(RSGB) $21.95 
Radio Communication Handbook Volume 2 

(RSGB) $18.90 
Design of Transistor Circuits with Experiments 
(Pullen) $17.50 
Handbook of Telephones & Accessories 
(Sunier) $13.95 
Modern Radar: Theory, Operation & 

Maintenance (Safford) $22.50 
Handbook of Multichannel Recording (Everest) $10.95 
Australian Radio Amateur Call Book 1981 /1982 $ 3.95 
New Penguin Dictionary of Electronics (Young) $ 9.95 

Basic Electronics Course with Experiments 
(NCR) $15.95 

The Practical Handbook of Amateur Radio FM 
and Repeaters (Pasternak) $13.95 

We also carry a large range of overseas and local com¬ 

puter magazines. 

For Mail Orders please add: SI.50 Local $2.50 Interstate 

MCGILL’S AUTHORISED NEWSAGENCY PTY LTD 
187 Elizabeth Street, Melbourne. Phone; (03) 60-1475-6-7 

Prices subject to Alteration 
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by Pierce Healy, VK2APQ 

Amateur radio — a new world for the disabled 
The International Year of Disabled Persons has highlighted the 
desires, ambitions, and achievements of the disabled, as well as the 
handicaps they endure. Amateur radio has always offered the 
handicapped a very worthwhile activity; one which even the severely 
handicapped can enjoy to the full, and one which may change their 
whole way of life. 

Throughout the world there are many 
individual amateurs and amateur groups 
who make a special effort to instruct 
and, in other ways, assist handicapped 
people to enjoy amateur radio. They 
thus provide them with a worthwhile, 
absorbing, and long lasting hobby, and 
one which also increases the academic 
and practical knowledge of our elec¬ 
tronically orientated world. 

And, once established, many disabled 
amateurs make their own contributions 
to the technical scene. Your writer 
(VK2APQ) can recall vividly the 
knowledge and technical expertise pass¬ 
ed on by an amateur permanently con¬ 
fined to a wheel chair. Together with 
others, I recall many interesting discus¬ 
sions with an amateur who spent a major 
part of his life in an iron lung. There are 
many other cases where fthe amateur 
operator was totally blind or had a 
serious sight handicap, or confined to 
bed due to an accident of protracted 
illness. 

One such contact was with a blind 
operator in Dublin, Ireland. After a 
lengthy contact he revealed his handicap 
and that he had recorded my comments 
and questions with his braille typewriter 
and so was able to converse freely 
without his unseen contact being aware 
of his disability. Another instance can be 
recalled where an amateur in southern 
Queensland maintained almost daily 
contact with a severely handicapped 
young paralytic in the USA. Those con¬ 
tacts were maintained for several years. 

In some areas handicapped amateurs 
have formed their own clubs and meet 
on the air, offering mutual advice, help, 
companionship, and encouragement to 
each other. A fact of amateur radio is 
that only a very small percentage of 
those making contact over the air ever 
meet in person. Therefore, it is not possi¬ 
ble to even estimate how many are han¬ 
dicapped in a multitude of ways - be it 
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in general health, movement, speech, 
hearing or eyesight. 

Many attachment aids or gadgets have 
been devised to assist disabled 
operators. Details of some have been 

ublished, probably many more could 
e. 
These are instances where amateur 

radio has become part of the life of a 
disabled person, and these illustrate the 
role that amateur radio can play in 
assisting the handicapped. 

It should not be assumed that amateurs 
are doing everything that is necessary. 
This is a continuing and long term activi¬ 
ty that should be fostered, and not simp¬ 
ly forgotten at the beginning of 1982. 

So what about those who may not 
have heard of amateur radio — its 
fascinating aspects and the companion¬ 
ship it can offer to counter the loneliness 
and lack of contact with the world as a 
whole. 

In New South Wales, one amateur has 
taken on the task to promote and pro¬ 
vide co-ordination between amateur 
radio and disabled persons. 

He is Jim Saunders, VK2BNY, who is 
himself disabled. In July, 1981 Jim was 
appointed Wireless Institute of Australia 
co-ordinator for the disabled in New 
South Wales. 

There are several aims which he hopes 
to achieve with the co-operation of 
anyone interested, be they disabled or 
not. Being actively interested in amateur 
radio over several years has given him an 
enthusiasm to encourage others to par¬ 
ticipate in the hobby. 

Firstly, he would like to see amateur 
radio as a common meeting ground for 
disabled persons, not necessarily 
through on-air nets, as many disabled 
people are reluctant to discuss their 
disability. However, many disabled peo¬ 
ple have been assisted by gadgets at¬ 
tached to various pieces of equipment as 
learning aids, operate on the air, or listen 

, 1981 

to amateurs and short-wave stations. If 
any person would like to contribute 
ideas or circuits for the formation of a 
central library of such ideas, Jim will be 
pleased to hear from them. 

Secondly is the important facet of mak¬ 
ing people aware that disabled persons 
are often very self-reliant and like to 
keep their independance. These people 
may have high intellectual ability but 
are physically handicapped in varying 
degrees. 

The third aim is to make the public 
aware that amateur radio can be a god¬ 
send to a disabled person when they 
discover the thrill of listening to an 
overseas station or speaking to one and 
then receiving a QSL card. 

It can open a new world for them. 
If you would like to help or are disabl¬ 

ed and would like to comment or pass 
on information then write to: Jim 
Saunders, VK2BNY, Co-ordinator for the 
Disabled, 19 Wallis Avenue, Toukley 
NSW 2263; or telephone during business 
hours (043) 96 4714. 

If a member of your family, or a friend, 
is disabled, and you feel that amateur 
radio may help, pay a visit to the 
Museum of Applied Arts and Sciences in 
Harris St, (off Broadway) Sydney. 

The Museum has a demonstration 
amateur radio station, VK2BQK which is 
manned by qualified operators each 
Saturday and Sunday afternoons. Infor¬ 
mation on general aspects of amateur 
radio can be obtained from the 
operator. 

RADIO CLUB NEWS 
An explanation: If information supplied 

by vour club did not appear and no 
publicity was given in these notes for 
events planned during September and 
October, the omission was due to mail 
handling delays in Australia Post centres. 

For example, June issue of the WIA 
South Australian Division "Journal", was 
received August 21, as was the June 
issue of Moorabbin and District Radio 
Club "APC". Similarly, information from 
other clubs. The July issue of "Amateur 
Radio" was received later in August after 
the August issue had arrived. However, 
by some strange quirk bills seemed not 
to be delayed. 
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RESISTORS 
150 ohm. 5W 20c 
10 ohm, 5W 20c 
12 ohm. 3W 20c 
2 5 ohm. 3W 20c 
33 ohm. 3W 20c 
8 ohm. 10W 25c 
4000 ohm, 10W 25c 
220 ohm, 5W 20c 
5 ohm, 5W 20c 
220 ohm, 10W 25c 
950 ohm. 3W 20c 
1 15 ohm, 5W 20c 
10 ohm, 5W 20c 
Ik ohm. 5W 20c 
5000 ohm, 5W 20c 
6 8k ohm. 3W 20c 
3300 ohm. 10W 25c 
6800 ohm. 10W 25c 
1500 ohm DUAL, 21W 50c 
50 ohm. 5W 20c 
Ik ohm. 5W 20c 
820 ohm, 5W 20c 
1 2 ohm. 10W 25c 
470 ohm. 7W 20c 
4700 ohm, 4.5W 20c 
5000 ohm. 10W 25c 
8.2 ohm 5W 
3 3K 7W 
27 ohm 5W 
10K 7W 
2.5 ohm 3W 

CAPACITORS 
0 56 250V 40c ea 
2000 MFD. VDcw25 75c ea 
0.0039uF, 1500V 20c ea 
6N8,1500V 20c ea 
0 0068uF. 1500V 20c ea 
1200PF, 400V 10 for $ 1 
0 068uF. 400V 5 for $ 1 
2200PF. 630V 10 for $1 
0.47uF, 250V 10 for $1 
0.1 OuF, 400V 5 for $ 1 
0 082uF, 160V 10 for $ 1 
26k, 250V 10 for $1 
0 041uF, 400V 10 for $1 
0 033uF, 250V 5 for $ 1 
0.027uF, 100V 20 for $1 
220uF, 10V 10 for $1 
1 uF, 350V 10 for $1 
470uF, 40V. 5 for $1 
10OOuF. 16V 25c 
2.2uF, 200V 10 for $ 1 
0.047uF, 1500V 50c 
47uF, 25V 4 for $ 1 
680uF, 40V 50c 
22K,100V 20c 
330uF, 25V 25c 
2.2uF, 200V 30c 
470uF, 40V 50c 
680uF, 35V 50c 
0.015uF, 250V 25c 
luF, 100V 25c 
IOOOuF, 16V 50c 
220uF, 16V 50c 
2000uF. 63V . $1 
0.47uF, 400V 50c 
680K,250V 25c 
012,250V 25c 
15NF, 250V 10c 
120K.250V 20c 
IOuF, 315V 25c 
0 056, 250V 10c 
500 MFP 10 VOLT 5 for $1 

SPEAKER TRANSFORMERS FOR VALVE 
RADIOS 
5,000-15 ohm $2.50 
7,000-15 ohm $2.50 
10,000-15 ohm $2 50 

TV Stick Rectifiers 20SC $1.00 

Slide Pots 
250K-50K 3 for $1 
Dual 500K 3 for $1 
1 Meg. 3 for $ 1 
2 Meg 3 for $1 
Including Fancy Gold Knobs 
25K dual 2 for $1 

SPECIAL 
100 mixed resistors, all useful $2 
100 mixed capacitors, fresh stock $2 

AUDIO LEADS 
3.5m to 3.5m, 7ft. 75c 
3.5m to 6.5m, 7ft. 75c 
6.5m, 7ft . 50c 

MICRO SWITCH 
5A, 250V AC 75c ea. 

TUNING CAPS 
2 and 3 gang $1 ea 
Min 2 gang 50c 

,d[L 
122 Pin ROAD, NTH CURL CURL. 

MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 
TELEPHONE 93-1848. 

SUPER SPECIAL 
GRAMOPHONE motor and pickup 3 speed 
stereo balanced arm. 
240 volt $9.75 

PP NSW $1 50 
Interstate $2.75 
WA $4 

SUPER SPECIALS 

FM STEREO 
TUNER KITS 

Sets of 3 modules include FM tuner, decoder 
and IF detector. Circuit diagram supplied. Can 
be used with amp modules 

ONLY $22 
P&P $1.00 

SPEAKER 
SYSTEMS 

Inc one 6x4 speaker. 5W RMS, $4.75 ea. 
P&P; NSW $1 80 Interstate $2.80; WA $4 
(For singles or pairs.) 

Power leads and sockets 240 volt, suit most 
tape recorders, radios, etc. $1 each 

455KC IF Transformers for valve radios, $1 
each. Also OSC coils, 75 cents each. 

SPECIAL 
TRANSISTORS 

AD 161-162 
BSC 901 A 
BC 548 
AD 149 
OC9554 
BD202N 
BD135 
2NC055 

$2.50 pr 
$1.50 ea. 
10 for $1 

$3 pr 
50c 
50c 
50c 

$1 

ELECTROS 
470uF. 25V 5 for $1 
400uF, 10V 5 for $1 
47uF. 63V 5 for $1 
350uF. 16V 2 for $1 
27uF. 160V 5 for $1 
25uF, 63V 10 for $1 
22uF. 160V 10 for $1 
47uF, 16V 5 for $1 
47uF, 200V 5 for $1 
220uF, 10V 10 for $1 
68uF, 16V 10 for $ 1 
100MFD. 350V chassis mount $1 
Circuit Diagrams supplied 

Complete deflection boards to suit $35. 
P&P NSW $1.60 INTERSTATE $2.80 

Power supply boards to suit $50. 
P&P NSW $2.50 INTERSTATE $4.50 

NSW $1.60 INTERSTATE $2.80 
_ COLOUR FRONT END COMPLETE 

; PUSH BUTTON TUNER SECTION 

TO SUIT PHILIPS. PYE.eoc 
KRIESLER ETC 

p&p 
NSW $1.60 
INTERSTATE $4.00 

VU & BALANCE 
METERS 

STEREO VU $3.00 

wkm 
12Kn lOOuA *2.00 

Recording Level Meter 
$2.50 

Telescopic aerials, $1.50 
6 inch ferrite rods. 75c 
Rainbow lead. 5 strand, 20c per metre 
Line output transformers 
Line output transformers. 1200 to 3/ohm, 
5 watt, $1 
Power supply units, filtered. 240 to 20 
volt. $12 

FUSES 
0.5A, 2A, 3.25 10 for $1 
In line fuse holders 30c 
RCA jack plugs and sockets 40c pair 
1A. 10 for $1 

HOR Drive 3021 transformers for 
colour TV $2 
TV Colour Convergence Units 
11270 44 x 6 $3 

PILOT LIGHTS 
Screw in 6.3V 
24V 
Pilot light holders 

10 for $1.50 
10 for $1 00 
10 for $1.00 

Car radio suppressors, 3 for $1 
3 position slide switch. 50c 
Toggle switches. 25c 
2 position push button switch, 50c 
6 position push button switch. $1 
4 position push button switch, 75c 
Transistor ear plugs & leads. 3 for $1 
In-line fuse holders, 4 for $1 
4 pole 2 position rotary switches, 50c 

POTS ROTARY 
Vt Meg 30c 
1 Meg 30c 
100K 30c 
100K Switch 50c 
50K Double Pole Switch 50c 
7.500 30c 
10K Switch 50c 
250K 30c 
50K   30c 
20K. 30c 
10K Min Pots 25c 
50/ohm 50c 
Vt or 1 Meg Switch 50c 
Vt 1 meg dual Concentric tapped at 100K $ 1 
2 meg ganged double pole switch $ 1 
1.5 meg dual aanged 50c 
2 meg gangea log $ 1 
1 meg dual ganged $1 
Vt meg dual ganged LIN 75c 
25K, 50K dual ganged Concentric 

double switch $1 
200K single line 30c 
20K wire wound 75c 
dual log 10K 75c 
100K dual ganged linear pots 75c 
10K sub min log pots 50c 
250K ganged pots 75c 
2 5K lin ganged pots 75c 

2 Mm Transistor 450 IF KC Coils Plus 1 Min 
Oscillator Coil 3 for $1 

TV EHT Leads 
4 6'' in length 50c each 

Pick up Cartridges BSR universal type 
Ceramic Stereo $5 
Diamond stylus stereo magnetic $12 

DIODES 
OA 626 4 for $1.00 
OA 662 4 for $1 00 
EM 41OC 4 for $1.00 
DS 150A 50c 
DSY 130YO 50c 
OA 636 50c 
HR 15 50c 
Diodes BYX 55, 300 30c 
BY 188 30c 

DIODES BAV20 10 for $1 
Valve sockets 7 pin 10c 
Valve sockets 9 pin .10c 
OCTAL 10c 
09478 5 for $1.00 
BZX79 5 for $1.00 

Power transformers 240V, 117V, 2/25V 
Tapps 6.3 — $7.00 

SPARK GAPS 500 volt 20 cents 
THERMISTERS 20 cents 

PICK UP ARMS 
Mono $3.50 
Inc Ceramic Cartridge & Stylus 
TRIMPOTS 
200 ohm .10c 
5K . 10c 
1 00K. 10c 
47K 10c 
10K 10c 
470 ohm 10c 

Miniature speaker and drive output 
transformers $1 pr 

Special mixed tag strips. 10 for $1 

SPEAKER SPECIALS 
5 inch in 3.5, 8 or 15 ohms $3.50 
15 ohm 4" 2 for $2 
6x915 ohm $5 ea. 
5x715 ohm $4 ea. 
8x415 ohm $4 ea. 
6x415 ohm $3 ea. 
6 x4 27 ohm $4.50 ea. 
6 x 3 27 ohm $3.50 ea 
5x3 27 ohm $3.50 ea. 
5 x 3 47 ohm $3.50 ea. 

TRANSISTORS 
2N3055 $1.20 AC187 50c 
SE1002 4 for $1 2NC3055 50c 
BF 459 50c 2SB407 $1.00 
B544 DE6 50c BC549 5 for $1 00 
Cl06 FI 50c 25C154B 50c 
TIP 110 50c OC968 5 for $ 1 00 
608EK 4 for $1 608EK 5 for $1 00 
BCS548.10 for$1 DS113AG 75c 
2SB186 50C BD236 50c 
2SA101 50c BD139 50c 
BD263 50c BD135 50c 
BSB405 50c 25A240 75c 
2SB77 50c BF469 50c 
2SB303 50c BD235 50c 
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Designed to suit standard 0.1" P.C.8 grid 
• Lightweight and convenient. Simply 

solders into position. 
• Insulated to Australian standard C 126. 
• Low price. 
• Available in 7 ratings — 1. 2. 3. 5. 7.10 and 

12 V. A 
• Can be supplied in multi-tapped or dual 

winding form 
• Telecom approved 
• Readily available in large or small 

quantities (min 50) 

Specially designed for 
printed circuit board mounting. 
SEND FOR DATA SHEET 

02LEC a&r electronics PTY. 
LTD. 

QUALITY PRODUCTS 
A MEMBER OF THE A&R SOANAR ELECTRONICS GROUP 

30 Lexton Road, Box Hill, Vic., 3128, Australia. Telex; 32286 

VICTORIA: 890661 
NSW.: 7896733 
STH.AUST; 516981 
QUEENSLAND 521131 
WEST AUST 381 9522 
TASMANIA: 316533 

RADIO DESPATCH SERVICE 
869 George St, Sydney 2000 Near Harris St. 

Phone 211 0816, 211 0191 

NOVEMBER SPECIALS 
“Philips" Par 38 100W E.S. 
Floodlamp, assor. colours, ea. $5.80 
Transformer: Prim: 240V; Sec: 24V. 
10VA, ea. $5.00 
TV Set Baiun 300/75 OHM, ea. 75c 
“Sansei” 3300A Logic Probe Kit. 
IMP = 1M0 $35.65 
PVC Insulation Tape, assor. colours, 

10m roll, ea. 22c 
20m roll, ea. 50c 

S-2020 Horn Speaker 10 watt 8 
OHM, ea. $19.50 
“Ralmar” C.B. Crystals, 27MHz 
range, pair. $3.50 
“G.A.F.” Home Guardian Dimmer 

Switch, ea. $7.50 
“Weller” WTCPN S/Iron Station, ea $65.00 
Computer Fan — Muffin 240V, ea $22.94 
"AOI” DM-150B Microphone 
200-600 OHM IMP, ea $13.50 
“Unisound” DM-780 Power Base Sta¬ 
tion Microphone, ea. $37.50 
CSR-4 Cassette Module Storage Rack $3.40 
Transistors. BC237 or BC238, 10 for 75c 
Triacs. SCI 51D 400V-15amp, 1 to 

9, ea $2.00 

10 of, ea. $1.61 
“Sound Barrier” Model 727 Car 
Stereo Spkr Kit, pr. $40.80 
“Sound Barrier” Model LI 011 Mini Hi- 
Fi Speaker System $98.50 

“Ralmar” PSS-2 Car Stereo Speaker 
Fader Control $8.90 
“Ralmar” CA-30 LVDown four-section 
Car Aerial $4.75 
Car Radio Speakers, Cone Covered: 

6" x 4" oval 4/8 OHM, ea. $4.75 
7" x 5" oval 4/8 OHM, ea. $5.40 
9" x 6" oval 4/8 OHM, ea. $6.46 

Penlite ”AA” Ni-Cad Rechargeable 

Cells, ea. $1.75 
MPT-02 Television Game Unit $78.95 
Extra Cartridges for TV Game, ea. $18.95 
Philips Computer Program tapes 
C-10, ea. 90c 

Hirose and Ansley Ribbon Cable 
Connectors fitted same day. 

All PC Boards for EA & ETI Projects Front Panels 
for some 1979 and I960 EA & ETI projects. 
Black or silver background by the Scotchcal 
System. 

“NEUTRIK” PROFESSIONAL 
AUDIO CONNECTORS 

Available in 
3, 4 & 5 pin plug 
& socket, cord & 
panel types. 

BUY TEXAS CALCULATORS 
Excl. Incl. 

S/Tax S/Tax 

TI-58C $135.00 $152.36 

TI-59. $224.00 $255.40 

PC-.100C Printer $205.00 $231.50 

TI-30 II LC D. $17.20 $19.00 
Business Analyst. . 
TI58/59 Module 

$41.88 $46.57 

Libraries. $33.40 $37.60 

BPIA Battery Pack $7.28 $8.12 

MAIL ORDER CUSTOMERS 
Postage Local. $2.50 
Postage Interstate. $3.00 

OPEN: Mon.-Fri. 8am to 5.30pm. Thursday 
night late shopping till 8.30pm. Saturday 8am 
to 11.45am. 
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To ensure that details of forthcoming 
events can be included, copy deadline 
must be considered. This is a minimum 
period of seven weeks prior to the first 
Wednesday in the month which 
precedes the event. This is necessary to 
allow time to read mail received and 
prepare copy for production deadlines. 

SOUTH AUSTRALIAN DIVISION WIA: 
Mentioned in the preamble of these 
notes was the SA Div journal. This bi¬ 
monthly publication has a format that 
encourages retention for future, maybe 
historical, reference, rather than disposal 
after a cursory scan through the pages. 
This aspect seems to encourage 
members to take an active interest in the 
Division, a point gleaned from the 
1980/1981 president's report and the 
number of members' names associated 
with the various Division sections and 
the articles published in the June issue. 
Also, the successes in the WIA Remem¬ 
brance Day Contests achieved by the 
Division. 

On the historical aspect here is a note 
taken from the June 1981 issue: 

'To refer to the early days, Elizabeth 
Geisel was definitely a pioneer. 
Elizabeth, or Betty as she was known to 
many, was licensed as VK5YL, at the age 
of 16 years in 1936, and went on to hold 
a First and Second class certificate. 

"Elizabeth had to construct all her own 
equipment from whatever was available 
and at the outbreak of World War II 
relinquished her crystals along with 
other equipment. 

"Elizabeth did not return to amateur 
radio after the the war, but has retained 
her interest in electronics through her 
teaching in maths and science over the 
past 20 years. 

"Elizabeth's certificates may be seen in 
the Telecom Museum in King William 
Street, Adelaide SA." 

The cover of the Journal features an ar¬ 
tist's sketch of the SA WIA Div head¬ 
quarters, The Burley Griffin Building, 
West Thebarton Road, Adelaide SA. 
Division meetings are held on the fourth 
Tuesday of each month at 7.30pm. 
Visitors are welcome. Postal address is 
Box 1234, GPO, Adelaide 5001. 

BLUE MOUNTAINS AMATEUR RADIO 
CLUB: The club extends an invitation to 
amateurs, their families, and friends to 
attend their annual Field Day on Sunday 
November 15, 1981. 

The venue is the Springwood High 
School, Chapman Parade, Springwood. 
Activities will be 8.30/9.00am to 
4.00/4.30pm. 

There will be field events together with 
events for the ladies and children. Trade 
displays and sale of food and drinks will 
be available. 

For further details contact John 
Belshaw, VK2VPG, Telephone 
(047) 39 3615. 

BRISBANE AMATEUR RADIO CLUB: 
Changes have been made to the 
meeting place, postal address, and net 
activities of the club. 

Meetings are held at the State 
Emergency Service "C" group Head¬ 
quarters, Corner of School and Ipswich 
Roads, Yeronga, Brisbane Qld. Club nets 
are - Monday 7.30pm on 28.450MHz 
and 8.30pm on 3570kHz. Wednesday 
7.30pm on 146.550MHz. Club call sign 
is VK4BA. 

Postal address is PO Box 300, Darra 
4076, Brisbane Qld. Contact secretary, 
Don Johnman, for details of club 
activities. 

WEST AUSTRALIAN VHF GROUP (INC): 
Here are two ideas for Gamma match 
capacitors which should interest VHF 
operators. 

"Can't find a small air variable 
capacitor! Then use a tubular capacitor. 
Strip the outer covering and braid from a 
piece of RG-8 coaxial cable. The remain¬ 
ing conductor and insulating sleeve, 
when slipped into a 10mm outside 
diameter aluminium tube, makes a sim¬ 
ple capacitor... for 2m the length of the 
tube should be about 150mm. 

"Simple gamma capacitors can be con¬ 
structed from double-sided printed 
board. Initially use a small variable 
capacitor to determine the correct value, 
and then trim a piece of board to replace 
the variable capacitor. 

"If you want to gamble and avoid the 
variable capacitor substitution method, 
the following sizes will be more than 
enough and can be easily trimmed on 
the spot to give minimum SWR. For 6m, 
26 x 26mm, and 2m, 26 x 13mm of 
printed board." 

EASTERN ZONE •VICTORIAN DIVISION 
WIA: Information from the secretary, 
Stewart Mair, VK3BSM states that there is 
no amateur radio club separate from the 
WIA in the area. The Eastern Zone 
covers West, Central and Southern 
Gippsland. 

Meetings are held on the last Monday 
evening of the month at the Latrobe 
Valley Airfield. Nets are conducted at 
2330UTC Sundays on 3622kHz and in 
conjunction witn the East Gippsland 
Zone at 0930UTC Sundays through 
repeater VK3RML. 

The Zone has embarked on an active 
program to develop UHF FM and ATV 
repeaters in the area. Also a 2m beacon 
on 144.530MHz. 

The "Wildcat Award", sponsored by 

the Zone, is awarded to overseas 
amateurs who have five confirmed HF 
contacts with Zone members. The 
award is also given for five VHF contacts, 
other than through repeaters, to 
Australian or overseas amateurs. Ap¬ 
plications should be sent to the Awards 
Manager, David Scott, VK4DY, 174 
Johnson Street, Maffra, Vic. 3860. 

For further information on the Eastern 
Zone, contact Stewart Mair, VK3BSM, 
Box 339, Moe, Vic. 3825 or telephone 
after hours (051) 27 4229 or through the 
Latrobe repeater VK3RLV. 

WAGGA AMATEUR RADIO CLUB: A 
change has occurred in the production 
of the club's newsletter "QRM". Due to 
difficulties in publishing the South West 
Amateur Radio Society bulletin "Feed¬ 
back", as from August, 1981, "QRM" will 
incorporate SWARS news. Also at the an¬ 
nual meeting of WARC, Rex Black, 
VK2YA accepted the position as editor 
of the club newsletter. 

The annual meeting appointed Jeff Brill, 
VK2KBK president; Allan Wheaton, 
VK2KAW vice-president, and Russ Read, 
VK2AZR secretary. 

Tests have been carried out by 
members at Temora and Mount 
Bethungra as possible sites for a repeater 
installation. This will be on 147.700MHz 
in and 147.100MHz out. More tests were 
being planned. 

WARC meetings are held in the Wagga 
Rescue Club headquarters, Bolton Street, 
Wagga, NSW. For details of all activities 
contact the secretary, Russ Read, 
VK2AZR, 14 Urana Street, Wagga, NSW. 
2650 or telephone (069) 25 1324. 

ILLAWARRA AMATEUR RADIO 
SOCIETY: The society's UHF repeater, 
VK2RUW is now fully operational from a 
site south east of central Wollongong, 
NSW. The channel number is 8225, and 
the frequencies are 433.225MHz in and 
438.225MHz out. Coverage around that 
city appears very good especially in the 
northern suburbs which are shadowed 
from the VHF repeater VK2RAW. 

Meetings of the society are held on the 
second Monday of eacn month (except 
January) in the Congregational Hall, Cor¬ 
ner of Coombe and Market Streets, 
Wollongong, commencing at 7.30pm. 
Visitors are welcome. ® 

SO YOU WANT TO BE A 
RADIO AMATEUR? 

To achieve this aim. why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? Establish¬ 
ed in 1910 to further the interests of 
Amateur Radio, the Institute is well 

qualified to assist you to your goal. 
Correspondence Courses are available at 

any time. Personal classes commence in 

February each year. 
For further information write to 

THE COURSE SUPERVISOR, 
W.I.A. 

P.O. BOX 123, 

ST. LEONARDS, NSW 2065 

Radio clubs and other organisations, as well as individual amateur operators, are invited to submit 
news and notes of their activities for inclusion in these columns. Photographs will be published 
when of sufficient general interest, and where space permits. All material should be sent to Pierce 
Healy at 69 Taylor Street, Bankstown. 
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The Australian 

CB SCEI1E 
CB problems: We talk with the Qld Police 
Hopefully, the unpleasant episodes between mobile CBers in the 
Brisbane area and over-zealous police officers may soon be a thing 
of the past. This comes in the wake of telexes exchanged with Mr 
Ross Ramsay of the Department of Communications, and a meeting 
sought with the Queensland Commissioner of Police, Mr Terry 
Lewis. 

As planned, I telephoned Commis¬ 
sioner Lewis' office and requested a 
meeting with him, but was told that he 
was very busy and was asked if it would 
be all right if his secretary rang me back 
at a later date. I must confess to thinking: 
"It's the old don't ring us, we'll ring you 
put-off." 

So, you can imagine my surprise when I 
was asked an hour later to ring Commis¬ 
sioner Lewis' office for the appointment. 
I did this, and arrangements were made 
for me to meet with Assistant Commis¬ 
sioner Atkinson the next morning. 

I must say that I was well received by 
Assistant Commissioner Atkinson, who 
seemed to be prepared to go out of his 
way to reach some mutually satisfactory 
arrangement between the police force 
and the NCRA. 

I explained the situation to Mr Atkin¬ 
son, who said that he felt that his officers 
were confused about the 23-channel 
equipment aspect of the problem. I 

ointed out to him that this seemed 
ighly likely but that the threat of con¬ 

fiscation of equipment on the spot seem¬ 
ed out of place, as a person has 48 hours 
to produce a driver's licence, when 

challenged, and that surely that was a 
more important matter than the posses¬ 
sion of a CB licence. I added that, at the 
very least, a CB operator should be given 
the same latitude as a driver in the same 
circumstances. 

Mr Atkinson has agreed to allow a CB 
operator 48 hours to produce a CB 
licence, if challenged to produce it by a 
police officer. He pointed out, however, 
that any CBer so challenged, who does 
not produce his licence, will find himself 
in trouble. 

I also re-stated the facts involved in the 
23 channel/18 channel set issue. Mr 
Atkinson had both the telexes 
photocopied and the issue of my column 
in which I first raised the matter. These 
will be appearing in the monthly police 
gazette, so as to ensure the widest possi¬ 
ble circulation of the information within 
the Queensland Police Force. 

Mr Atkinson suggested that CB 
operators should carry a photocopy of 
their licences with them in the car, when 
mobile, in case they are challenged to 
produce it. We both agreed that this 
would save a lot of the hassles and I 
seriously ask all operators to endeavour 

to comply with this request. I mentioned 
to Mr Atkinson that, as far as I and the 
NCRA knew, Queensland was the only 
state where the matter was being 
pressed. 

Subsequent to this meeting, Ross Ram¬ 
say telephoned Chris Tooley, the NCRA 
National Treasurer, asking us to try to 
come up with a solution to the problem. 
One of the alternatives, which Ross sug¬ 
gested, was that we revert to the system 
of one-set one-licence, with the ap¬ 
propriate reduction in licence fees, of 
course. This and other options are cur¬ 
rently under consideration by the Na¬ 
tional Executive. 

CONVENTION POSTPONED: Because 
of a shortage of funds, at this time, the 
planned 1981 NCRA Convention, due to 
be held at the Auburn Motor Inn, 
Sydney, on the weekend of October 
31/November 1 has had to be postpon¬ 
ed until a date to be advised. It is hoped 
that affiliates will realise the problem and 
forward their fees as soon as possible. 
The funds which are on hand at the mo¬ 
ment are being conserved so that the 
Association can be prepared for its com¬ 
ing submission on the CBRS Inquiry. This 
submission must take precedence over 
other matters because it is, after all, the 
basic reason for the NCRA's existence. 

WRONG PHOTOGRAPH: I must 
apologise to Bernie and Peter Bischa of 
Olbis Industries, Oxley, Brisbane who 
were the sponsors of our recent, most 
successful competition. The photograph 
which appeared at the head of the 
September column carried the caption 
that it was of Bernie Bischa. The fact is 
that it was a photo of Peter Bischa. I 
hasten to add that the fault does not lie 
with the magazine: As it turns out, the 
guys are already talking of what prizes to 
offer for another competition next year. 

COMPETITION WINNERS: I was 
delighted to receive letters from both 
Angie and Mark, the winners of the 
OLBIS competition and, as it turned out, 
both letters arrived on the same day. 
Both Angie and Mark expressed their 
thanks to myself, the editor, the 
magazine and, of course, to OLBIS In¬ 
dustries for running the competition and 
providing the prizes. Thank you both for 
taking the trouble to write. 

AMUSEMENT MACHINES 
WE’RE THE COIN MACHINE INDUSTRY’S SERVICE CENTRE ! 

FAST ELECTRONIC CIRCUIT 
BOARD REPAIRS AND 

REPROGRAMMING. 
SAME DAY SERVICE SEND 
YOUR BOARDS FROM 
ANYWHERE IN AUST/NZ/PNG. 

FOR SALE 
ELECTRONIC PINBALLS 
FROM $299; VIDEO TABLES 
FROM $800; NEW VIDEO 
TABLES FROM $2200; HOME 
PINBALLS FROM $159. 

AUTOMATIC 
RECREATION 
MACHINE CO PTY LTD 

PHONE, WRITE OR CALL FOR COMPREHENSIVE 
PRICE LIST 

^ 31 WATLAND ST, 
““ SPRINGWOOD, QLD 

PHONE (07) 208 8333. TELEX 44658 
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HELP FOR DISABLED: The International 
Year of the Disabled has been given a 
special meaning by the Hotel Tango CB 
club of Brisbane. “Parkhaven", in the 
suburbs of Brisbane is a home for those 
who, in today's vernacular are described 
as sub-normal people. Personally, I 
prefer the term “special people". 
Anyway, the club members have set the 
home up with CB equipment and every 
night, between 6.30 and 7.30, you can 
hear them on channel 16 (Australian) 
teaching the patients how to use the 
sets. Breakers are always welcome, and I 
sometimes wonder just who is teaching 
who! My most heartfelt congratulations 
to the members of the Hotel Tango club 
and all those who are assisting them in 
this marvellous work. 

If there are any other clubs or in¬ 
dividuals doing the same type of thing, 
please let me know so that we can 
acknowledge the work you are doing, 
and thereby encourage others to follow 
suit. 

"IS THAT JAN OF EA?" I had a pleasant 
surprise, the other night when Terry (Na¬ 
tional Director of the NCRA) and I were 
discussing the Inquiry Interim Report 
Recommendations on air and I had occa¬ 
sion to call in a breaker. He asked for 
more information so I filled him in. Then 
he asked me if I was the Jan who writes 
for “Electronics Australia". I admitted that 
it was. We had a bit of a chat and then 
he went clear. The following day the 
same thing happened, only this time the 
breaker was female. She wished me well 
in the column before she signed clear. I 
hope that this means that more and 
more CBers are reading this magazine. If 
you do happen to hear Terry (99) or 
myself (51) talking at any time, please 
feel free to break in and talk to us. We 
are usually on at around 7.30-8.00am 
and then at 4.30 to 5.00pm each day 
Monday to Friday. 

OLD TIMERS REAPPEARING: More fre¬ 
quently, these days, I am hearing voices 
from the past, and I mean that literally. It 
seems that a lot of the initial operators 
are coming back on air, and that is good 
to see. I hope that the trend continues. 
Meanwhile, the skip is still coming in 
loud and clear here in Brisbane. I was 
talking to a friend, while waiting for Terry 
to come on air after work the other mor¬ 
ning, and called in five breakers: three 
from South Australia and two from New 
Zealand. Don't forget that we are allow¬ 
ed to talk to overseas stations provided 
that we do not initiate the contact. I 
would like to say a special “hello" to 
New Zealand readers, too. 

Well, that seems to be about all for this 
month. In the meantime, don't forget to 
let me have any interesting snippets of 
information, which we can share. Send it 
to me d- The Australian CB Scene, PO 
Box 406, Fortitude Valley, Qld 4006. So 
cheerio . . . 

Jan Christensen. 

WE SELL TO WHITE ANTS 
BLACK ANTS AND NOW 
COLOUR ANTS - 
WHY NOT YOU? 

Are you plagued with BUGS in your TV-FM or video 
cassette, the performance is dependent on the level 
and quality of the signal being fed into the equipment. 
Regardless of how much you spend on your TV/FM 
receiver or video cassette your equipment will only per¬ 
form as well as the Antennae system will allow, a good 
installation will rectify these problems and let your 
equipment prove how good it can perform. 

We have the largest selection of TV Aerials in 
NSW. 

Phone the Specialists for your antenna 
problems, we will help you to receive 

good pictures or good sound. 

FREE VERBAL ADVICE GIVEN. WE CANNOT ENTER 
INTO CORRESPONDENCE. 

ELECTROCRAFT 
68 Whiting Street, Artarmon NSW. 

Telephone 438 4308 (ext 6) 
Hours: 8am to 5pm. 

AN INTRODUCTION TO 

DIGITAL ELECTRONICS 
Electronic equipment now plays an important 
role in almost every field of human endeavour. 
And every day, more and more electronic 
equipment is “going digital”. Even professional 
engineers and technicians find it hard to keep 
pace. In order to understand new 
developments, you need a good grounding in 
basic digital concepts, and An Introduction to 
Digital Electronics can give you that grounding. 
Tens of thousands of people — engineers, 
technicians, students and hobbyists — have us¬ 
ed the previous editions of this book to find out 
what the digital revolutions is all about. The 
fourth edition has been updated and expanded, 
to make it of even greater value. 

Available from “Electronics Australia', 57 
Regent St, Sydney PRICE $4.50 OR by mail 
order from “Electronics Australia", PO Box 
163, Chippendale, 2008. PRICE $5.20. 

LU-&KY 
VIDEO 

418 BRIDGE ROAD, RICHMOND, 3121, PHONE (03) 429 5674 
MAIL P0 BOX 347. RICHMOND, 3121, VICTORIA. AUSTRALIA 

FIRST WITH OSI 
SOFTWARE 
NOW 
FIRST WITH THE 
‘ROLLS ROYCE’ 
IN TV GAMES-CUM- 
COMPUTERS 

SEE TV ADVERTS. OCTOBER 
ONWARDS 

TV GAMES, WHICH GROW INTO A 
POWERFUL 

COMPUTER WITH PERIPHERALS 
INTELLIVISION — INTELLIGENT 

TELEVISION 

FIRST RELEASE: Master Component — 
$359.00 

Games Cartridges (20 to choose from 
— now) — $49.98 

Keyboard Component & Peripherals — 
Later 

Prices include Sales Tax. 
Prices subject to change without notice. 

“Ask for price lists 
of our latest 

Ohio software titles.’’ 

Fundamentals of 

Solid State 

Fundamentals of Solid State has been reprinted, 
revised and updated showing how popular it has 
been. It provides a wealth of information on 
semiconductor theory and operation, delving much 
deeper than very elementary works but without the 
maths and abstract theory which make many of the 
more specialised texts very heavy going. It begins 
with atomic theory, diode types, unijunction, field 
effect and bipolar transistors, thryister devices, 
device fabrication and microcircuits. A glossary of 
terms and an index complete the book 

Available from “Electronics Australia”, 57 
Regent St, Sydney. PRICE $3.50. OR by 
mail order from “Electronics Australia”, 
PO Box 163, Chippendale, 2008. PRICE 
$4.20. 
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Radio Sweden: a variety of programs in 7 languages 

Radio Sweden International broadcasts in English to Australia every 
day 1100-1130UTC on 21,610kHz. A variety of program material is 
covered, including news, commentary, music and 
interests such as stamp collecting and shortwave listening. 

Our first verification from Radio 
Sweden was in 1938, when the 5kW 
transmitter was located at Motala. In 
1947, power was increased to 12kW and 
two transmitters were in use. Transmis¬ 
sions were in Swedish except for one 
hour a day in which broadcasts in 
English, French and German were 
transmitted. 

Today Radio Sweden uses three 
500kW transmitters located at Horby 
(two transmitters) and Karlsborg, and the 
transmissions are in seven languages — 
English, French, German, Portuguese, 
Russian, Spanish and Swedish. Each pro¬ 
gram is 30 minutes duration, and they 
are transmitted to all parts of the world. 

During the writer's visit to Stockholm in 
1969 he was able to persuade the 
Swedish Broadcasting Corporation to 
commence a daily transmission to 
Australia and New Zealand. 

Radio Sweden is publicly financed and 
is part of the Swedish Broadcasting Cor¬ 
poration. Under the agreement with the 
Swedish Government the Corporation 
makes its own decisions on program 
content. 

On weekdays all transmissions from 
Radio Sweden start with a news bulletin 
with the emphasis on events in Sweden 
and the other Nordic countries. Radio 
Sweden also presents daily reviews of 
Swedish press comment on events at 
home and abroad. A current affairs 
magazine contains reports and commen¬ 
tary on events in Sweden. There are 
special programs for DX enthusiasts and 
stamp collectors. Sport is also covered 
while on one day at the weekend enter- 
tainment and popular music 
predominate. 

Radio Sweden is housed in a modern 
concrete and glass structure which was 
built in 1963. In the grounds of the com- 

lex is an 18th century stables which has 
een converted into a restaurant for the 

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill NZ. All 
times are UTC (GMT). Add eight hours for 
WAST, 10 hours for EAST and 12 hours for 
NZT. 

employees of Swedish Radio and Televi¬ 
sion. The lower floor of the studio block 
contains a shopping plaza, while ex¬ 
cellent facilities are provided for visitors 
to view some of the huge studios being 
used for orchestral performances. 

SWEDEN CALLING 
The weekly broadcast of Sweden Call¬ 

ing DXers is now the longest running pro¬ 
gram of its type. Radio Sweden's pro¬ 
gram commenced a few months after 
Radio Australia's first DX session in 1949, 
but with the closing of Calling DXers on 
Radio Australia a few months ago Radio 
Sweden takes the honour. Radio 
Sweden's program differs from similar 
programs on other stations in that it is 
based entirely on listeners' contributions. 
Every week the station receives between 
60 and 100 letters with material for the 
program. 

Arne Skoog retired from the program 
during the 30th anniversary of Sweden 
Calling DXers and was succeeded by 
George Wood. The session is heard on 
Tuesdays in English, German, French, 
Spanish and Portuguese, and on Fridays 
in Russian. The English transmission to 
Australia of Sweden Calling DXers is 
heard on Tuesdays at 1115UTC on 
21610kHz. 

NEW RELAY BASE 
After some months of testing, the new 

BBC Relay Base in Lesotho, southern 
Africa is now operating on a regular 
schedule relaying the World Service. 
This new Relay Base will cover Mozambi¬ 
que, South Africa and other areas in 
southern Africa. The schedule is 
0400-0915UTC (Saturdays and Sundays 
to 1015UTC) on 9515kHz, 1030- 
1745UTC on 11830kHz and from 
1800-2030 on 6190kHz. The new base 
will give much better reception of the 
World Service in southern Africa as in 
the past reception has been either direct 
from the United Kingdom or from the 
Relay Base on Ascension in the South 
Atlantic. 

According to the World Radio & Televi¬ 
sion Handbook Radio Lesotho has plans 
to install a lOOkW medium-wave 

transmitter on 639kHz, and three 50kW 
transmitters for a shortwave service. 

RMI PROGRAMS 
Radio Monitors International, a pro¬ 

gram for shortwave listeners, is broad¬ 
cast over the Sri Lanka Broadcasting Cor¬ 
poration on Sunday 1100-1130UTC. The 
program is compiled in the Poona 
Studios in India by Adrian Peterson and 
the best reception is on 11835kHz. Ac¬ 
cording to an advance schedule of 
broadcasts during November the feature 
will include a look at the Voice of Free 
Asia on November 1, while on 
November 15, the features include a visit 
to BBC Brookmans Park and a Radio 
Canada International program on 
language recognition. This will be follow¬ 
ed by a look at a broadcasting in Benin 
on November 22 and on November 29, 
the Solomon Islands Broadcasting 
Corporation. 

The transmission is carried on three fre¬ 
quencies, 11835, 15120 and 17850kHz. 
The program recently ran a competition 
in which listeners were asked to answer 
questions about identification signals 
and Bryan Marsh of Auckland, NZ was 
the winner. 

NEW FRENCH RELAY 
Further details concerning the new 

relay base being built for Radio France 
International in Guyana have been 
released. It has been decided to use 
transmitters of 500kW for the long range 
services to West Africa, North America 
and part of South America. For the 
shorter range services half power will be 
used on the 500kW transmitters. The 
transmitting centre will be equipped 
with multi-band curtain antennae to pro¬ 
vide a wide coverage of frequencies. 

The initial installation will be three 
transmitters each of 500kW, and four 
groups of high gain curtain antennas. The 
initial cost of the project will be spent 
during 1982 and 1983 and the overall ex¬ 
penditure is over 100 million francs in¬ 
cluding the transmitters, antenna towers 
and living quarters. 

Radio France International has also an¬ 
nounced plans to build a transmitter in 
New Caledonia to provide better 
coverage of their service throughout the 
South Pacific area. Radio France Interna¬ 
tional is already using the transmitting 
facilities of Africa Number One in Gabon 
to serve their listeners in Africa. ^ 
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MUSICOLOUR IV 

POOLS/LOTTO 
SELECTOR 

2 Channel imidieu 

remote control 

TV PATTERN GENERATOR 

Kit of parts as featured in EA June 1980, Dot. 

Greyscale, Crosshatch, Raster, Check 

COMPLETE KIT (incl Scotchcal front panel) $48.49 

KIT WITHOUT BOX $36.90 

EPROM PROGRAMMER KIT 

Kit of parts as featured in EA July 1980 Programs 

2708, 2716 & 2532. Use with TRS 80. Sorcerer & 

Compucolour Kit does not include connector from the 

programmer to computer. 

COMPLETE KIT (inc Scotchcal Front panel) $72.49 

KIT WITHOUT CASE $59.99 

DIGITAL PANEL CAPACITANCE METER 

Kit of parts as featured in EA MARCH 1980 

Four Digits Extremely popular 

COMPLETE KIT (inc Scotchcal Front Panel) $52 49 

KIT WITHOUT CASE $39 99 

TV CRO ADAPTOR KIT (EA MAY 1980) 

COMPLETE KIT (Inc Scotchcal Front Panel) $29.00 

(without power adaptor) 

POWER ADAPTORS TO SUIT 

1. 240V to 6/7.5/9V $9.50 

2. 240V to 9V 

KfTS 

EH SERIES 4000 60W STEREO AMP KIT 

Complete Kit Rack Mounting Case 

Woodgrain Sided Case 

PARTS AVAILABLE SEPARATELY 

Front Panel 

Rack Mounting Case 

Wooden Sided Case 

ETI 471 PREAMP KIT of parts 

ETI 472 PS KIT of parts 

(without transformer) 

ETI 470 60W Kit pf parts 

(without heatsink) 

ETI 480 50W KIT of parts 

ETI 480 100W KIT of parts 

ETI 084 Cat Alarm KIT 

EA TV CRO ADAPTER KIT 

EA 300W POWER AMP MODULE 

ETI 466 300W PA MODULE 

EA DIGITAL CAPACITANCE METER KIT (EA 

March 1980) 

AUTOCHIME KIT 

Please note we attempt to have all kits available to our customers. Provided of 
course we have the required information from the mags in time. Where a component is 
unavailable we may use a substitute or credit this cost so as to prevent delay. 

$5.95 

MK3 Drill Speed Control $13.50 

CAPACITOR DISCHARGE IGNITION $32.50 

$199.00 MUSICOLOR MK3 KIT $69 50 

$189 00 DISCO STROBE KIT $34.50 

LEDS & LADDERS (EA August) $15.75 

ETI 149 Two-Tone Generator $34.90 

$1090 ETI 563 Nicad Fast Charger $54.90 

$55 00 DREAM 6802 KIT $109.00 

$49 00 Power Supply TO Suit $29.50 

$45.00 Hex Keypad $24.90 

$47 00 ETI 568 Sound or Light Operated Flash Trig 

$24.00 ger 

ETI 147 ELECTRONIC DUMMY LOAD KIT 

$25.90 

$26.50 $99.00 

$23.00 SERIES 3000 "MINI" STEREO AMP KIT $79.90 

$17.50 ETI 561 Metal DETECTOR KIT $32.50 

$22.50 PLAYMASTER 40 + 40 AMP KIT $129.00 

$11.50 PLAYMASTER AM/FM TUNER KIT $129.00 

$29.00 PLAYMASTER GRAPHIC EQUAL $99.50 

$63.50 PLAYMASTER GRAPH ANALY KIT $99 50 

$63 50 EA 79SF9 Sound Flash Trigger $15.00 

ETI 586h Ultra Sonic RX $15.95 

$52.99 ETI 585T Ultra Sonic TX $8.95 

$29 75 ETI 576 ELECTROMYOGRAM KIT $89 00 

LE GONG 
Fantastic doorbell using the 
new Siemens SAB 0600 chip. 
Kit of parts.$ 15 

INCREDIBLE!!! 
E/A has really done it this 
time. Display your Hi/Fi 
response on your colour TV. 
It will really impress your 
friends. Kit of parts $99 

EA Power Saver Wm m 
August EA, an interesting approach to power savings. Kit of parts 

$32.50 
ET1147 OCT 80 ELECTRONIC LOAD 
Kit parts.$75.00 
ETI327 TURN HAZARD UNIT 
Kit parts $22.00 
EA DIGITAL ENGINE ANALYSER 
Oct 80 80TM8a/10 kit parts inc front panel $44.95 

EA CAR BAH VOLTAGE MON 
Oct EA kit parts $6.50 
EA BIPOLAR TRAIN CONTROLLER 
Nov 80 kit parts $26.00 

EA DIGITAL STORAGE CRO 
Adapter Nov 80 kit parts $78.00 

EA LIGHT BEAM RELAY NOV 80 
Kit of parts $13.00 

EA RS232 PRINTER INTERFACE . 
Nov 80 kit parts 

ill 

Please debit my Bankcard. 
Bankcard No. 
Expiry Date 
Name. 
Signature. 

Post & Pack $2.50 small kits, heavier kits add extra postage 

Prices subject to change without notice. Send 60c and SAE for free catalogues. 
MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and post $1.00. 
Phone (03) 489 8131. 

ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131. Telex No. 38897 

KITS KITS KITS KITS KITS KITS KITS KITS 

250 pack of resistors 
on purchase of over $10 
on presentation of this 
advertisement. (Normally 

SAVE $10.00 resistor) 

Interface (Short Form Kit) 
Analogue and Digital Storage CRO Kit 

Oscilloscope Switch 

Simple Fuzz Box 

Infrared Light Beam Relay 

MUSICOLOUR IV 

Digital Storage CRO Kit 

OlCtt TAi. CLOCKlTHlRMOMnT* 

Digital Clock and 
Thermometer 

THIS MONTH’S 
KIT 

Audible Turn Signal 
Indicator 
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New Products 
Telephone Dialler from Dick Smith Electronics 

to whom marine 

At left is the new telephone dialler from Dick Smith 
Electronics. Above, the Stalker IX AM/SSB transceiver; which 
fully meets the new government requirements for marine use. 

you make regular telephone calls, the 
newly released Telephone Dialler from 
Dick Smith Electronics may be just what 
you need. Using the dialler it is possible 
to store up to 28 different numbers 
including STD and ISD numbers and 
recall any one of them at the touch of a 
button. When the appropriate button is 
pressed the telephone number is 
displayed at the top of the dialler. 

The dialler can operate as a 
pushbutton telephone and has a last 
number recall feature for use when the 
number called is engaged. On pressing 
the re-dial button, the dialler will call the 
number again. 

Battery back-up is included so that 
stored numbers are not lost if the mains 
power fails. Note that the device is not 
Telecom approved, and should only be 
used with private networks. 

Recent revision by the Department of 
Communications of the 27MHz On¬ 
shore Boating Radio Communication 
Service now provides for the use of SSB 
transmission on 27MHz. As a result, Dick 
Smith Electronics, one of Australia's 
largest wholesalers of 27MHz marine 
equipment, now has available a fully 
approved AM/SSB transceiver which 
meets the new government 
requirements and costs only $249.00. 

The Stalker IX transceiver, Cat No. D 
1715, comes fitted with the maximum 
number of allocated channels and 
provides for further expansion to 12 

106 

In addition, the set 
complies with the boating industry list of 
recommended features with automatic 
distress frequency surveillance on 
unused channels and AM transmission 
on 27.88MHz. 

Standard features include a public 
address facility, fully variable 
microphone gain, RF gain control for 
overload protection, and receiver 
clarifier control. The receiver is supplied 
with mounting bracket, power cord, 
microphone bracket and comprehensive 
instruction booklet. 

Technical specifications are as follows: 
PPL synthesised; TX output 4W (AM), 
12W PEP (SSB); RX sensitivity 0.25/A/ for 
SSB, 0.6/xV for AM; RX clarifier range 
±1.25kHz. 

Also from Dick Smith Electronics is a 
heavy duty instrument case for project 
builders. Constructed from high impact 
ABS plastic in tan with black insert 
panels, the case provides for mounting 
circuit boards vertically or horizontally, 
with provision for a handle if required. 
Both front and rear panels slot into the 
case for easy assembly. 

Measuring 205mm x 64mm x 159mm 
(W x H x D), the case is said to be ideally 
suited to bench and portable 
instruments such as frequency counters, 
DVMs and other test equipment. Price is 
$19.95. 

Another new product from Dick Smith 
Electronics is a compact rotary cooling 
fan designed for power supply and 

transmitter applications, although 
suitable for a wide range of uses. The 
cooling fan is 11cm in diameter and can 
be mounted either internally or 
externally. Seven plastic fan blades are 
encased in a metal frame for rigidity and 
the fan can be built in to new equipment 
or added to existing gear. It operates on 
240V AC. 

Further information is available from 
your nearest Dick Smith Electronics 
store. 

NTK low impedance 
electrolytic capacitors 

Soanar Electronics Pty Ltd, the 
Australian agent for NTK of Japan, has 
recently introduced a new style of low 
impedance electrolytic capacitor to the 
Australian market. FTE Series capacitors 
were designed specifically by NTK for 
use in switching regulators requiring 
extemely low impedance at frequencies 
between 10 and 100kHz. 

The capacitors use a newly designed 
element structure and a square section 
plastic case with a low profile for PCB 
mounting. Ripple current at high 
frequency is reduced compared to 
ordinary to ordinary electrolytic 
capacitors because of the low series 
resistance of the FTE capacitor, and even 

products continued pi09 
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IN WIRE-WRAPPING ^>K) HASTHE LINE... 
HOBBY-WRAP-30 

«t) SOCKET WRAP-ID 
• UNIQUE NEW SYSTEM FOR IDENTIFYING WIRE WRAPPING PINS AND SOCKETS • 

INSTANT PIN NUMBERING 
REDUCES WIRING ERRORS 

LARGE SPACE FOR USER INFO 
SIMPLIFIES TROUBLESHOOTING 

PRESS-FIT TO SOCKET PINS 
IMPROVES WIRING SPEED 

AVAILABLE FOR DIP SIZES: 14, 16, 18, 20, 22, 24, 28, 40, AND 96 PINS 

AMPEC ELECTRONICS PTY. LTD. 
1 Wellington St, Rozelle, 2039. PO Box 132, Rozelle 2039. Ph (02) 818-1166. 

NSW. Applied Technology. 487 271 1. Jaycar. 264 6688. Radio Despatch. 211 0191 Sheridan Electronics. 

699 5922 NSW Country Area: Newcastle: Elektron 2000. 26 2918 VIC: Ellistronics. 602 3282 Ritronics. 

489 8131 OLD: L E Boughen. 36 1 277 N S Electronics. 36 5061 SA: Computer Imports. 268 8065 Electronic 

Components & Equipment. 212 5999 WA: Altronics 328 1599 Reserve Electronics. 275 2377 
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136 VICTORIA RD. MARRICKVILLE, NSW 2204 

PHONE 51 3845 
PROUD TO BE 
AUSTRALIAN 

RAD I O ELECTRONICS CENTRE 
BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION 

SUPA-DUPA SPECIAL 
-BELT DRIVE 

\ STEREO 
RECORD PLAYER 

MODULE 

$92.95 
m P-P NSW $7.50 

INTERSTATE 
$8.50 

TRENDY LOW PROFILE CABINET. SATIN SILVER VINYL FINISH. TINTED 
PERSPEX COVER. ALL THE LATEST FACILITIES. AUTO OR MANUAL 
OPERATION 33-45 RPM. CUE LEVER. ADJUSTABLE COUNTER WEIGHT 
ANTI SKATE, BIAS CONTROL. BIG PLATTER. ADC MAGNETIC CAR¬ 

TRIDGE DIAMOND STYLUS. ALL CABLES INCLUDED ETC, ETC 

25% OFF 
FACTORY 
PRICE 

VERY LATEST MODEL 

ANOTHER BSR FACTORY SCOOP • 
STEREO RECORD CHANGER/PLAYER 

MODEL Cl 29R • 240VAC 50Hz • AUTO/MANUAL OPERATON • 3 
SPEEDS, 33, 45, 78rpm • BIG 28cm PLATTER • CUE-PAUSE CON 
TROL • 2 SPINDLES • CERAMIC CARTRIDGE • TEMPLATE, INSTRUC¬ 
TIONS • P-Post NSW $4.50. 

/>*- Q, v* T’ SA *5-50- $38.95 • LIMITED STOCK • WA, NT $6.50 

Hi Fi BOOK-SHELF SPEAKER SYSTEM • 
16.5cm TWIN CONE 8 OHMS 8 WATT MAGNAVOX 
WIDE RANGE SPEAKER • 

LATEST DESIGN BLACK FOAM GRILLE • TEAK 
EASY-CARE LAMINATE FINISH • COMPACT 38H x 
25W x 17D/cm P-Post NSW $3. Q, V, SA, T $4. 

$35 PAIR WA, NT $5.50 

MOTOROLA TOP GRADE 
2N3055 TRANSISTORS 

10 for $7.75 
P-P NSW $1.50 INTERSTATE $2.50 

MOUNTING KITS - CHROME 
NUTS, BOLTS, WASHERS, MICA, 

10 for $2.50 P-P 75c 

• ELECTRONIC JUNK • 
Throw out — mostly ex-Army, Navy, 
RAAF surplus. No reasonable offer 
refused. 

Personal Shoppers Only. 

EX RADAR DETECTOR 
DIODES 

10GHz. BRAND NEW ALPHA TYPES. 
D4900, D6224-89. $7.50 EACH. 

STC • 20 BRAND NEW 
LEVER SWITCHES • 

On slim line panel 40 x 500mm for 
19in rack mounting. 

PROFESSIONAL QUALITY GEAR. 
IDEAL FOR AUDIO CONSOLE, 

MODEL TRAINS, ETC. 
P-P NSW $3 

$1 7.95 INTERSTATE $4.50 

HEAVY DUTY NI-CAD RECHARGEABLE 
BATTERIES 

SIZE VOLTS AH CHARGE PRICE EA PRICE FOR 4 P-POST 
D 1.2 4 400ma 14hrs $7.50 $27.00 $2.00 
C 1.2 2 200ma 14hrs $8.00 $21.80 $2.00 
C 1.2 1.2 1 20ma 14hrs $3.75 $13.00 $2.00 
Sub C 1.2 1.2 120ma 14hrs $4.75 $17.20 $2.00 
AA 1.2 5 50ma 15hrs 10 for $16.50 $2.00 

FAMOUS BRANDS USED BY MANY GOVT DEPTS. STD TORCH SIZES. 

• UNIVERSAL NI-CAD BATTERY CHARGER • 
240V AC 50Hz OPERATION • SEC APPROVED • ACCEPTS SIZES AA, 

SUBC, C, D AND 216 9 VOLT • CHARGES ONE SIZE SINGLY, OR 4 
SIMULTANEOUSLY, OR DIFFERENT SIZES TOGETHER • INDICATOR 

LAMPS INBUILT BATTERY TESTER • 

$19.75 p-p 75c. 

GEARED 
MOTOR 
240VAC 50HZ 3W 
£ Q .50 
4>0 p-p 75c 

5 RPM Plenty of torque With Cam and 
N/O N/C microswitch 15 switch con¬ 
tacts per min OA size 65 x 60 x 35mm. 
Refer Dec 79 EA New Products 
Review. 

MINI 
MODEL 
MOTORS 
1i/2 TO 
3V DC 
SIZE 34 x 24mm. SHAFT SIZE 
1.5 x 8mm WITH BRASS PULLEY 
AND MOUNTING BRACKET. 

$1.75 EACH. 4 FOR $6. P-P 75c. 

GENUINE FACTORY PRICES 
ETONE 12” SPEAKER SPECIALS 

GUARANTEED TOP QUALITY BRAND NEW BARGAINS 
Rugged diecast frame. 8 and 15 ohms available 

12" Woofer, 30 watts RMS. Reson 65Hz freq 50-8000Hz 

$26.50 each OR 2 for $46.50. P-P for 1 speaker NSW $2.00. 

12" Twin Cone 30WRMS. Reas 65Hz Freq 50-15,000Hz. Interstate $3.00 

$27.50 each OR 2 for $48.00. 

P-P for 2 speakers NSW $3.00, Interstate $4.00 

HIGH POWER ETONE - FACTORY PRICES 
MODEL SIZE POWER RESON FREQ PRICE P-P P-P 

CM RMS Hz Hz $ NSW OTHERS 
801 38 200W 30 30 5000 189.95 $5.50 $7 00 
805 38 250W 30 30-2000 197.00 $5.50 $7.00 
418 Hi Fi 38 100W 30 30 3500 79.95 $4.50 $6.00 
246 Twin 30 80W 65 50 15000 59.95 $3.50 $4.50 
235 Hi Fi 30 120W 30 30 5000 62.95 $3.50 $4.50 

MODELS 801 AND 805 — AVAILABLE WITH EITHER 4 — 8 — OR 16 
OHM VOICE COIL 
ALL OTHER MODELS - 8 OR 16 OHM VC. 
SEND STAMPS FOR FULL TECHNICAL DATA OF WHOLE RANGE 

bEADYTOOP^ |; —, j 
4-CHANNEL COLOUR ORGAN AND LIGHT 

CHASER • 
FULLY CONSTRUCTED • THOROUGHLY TESTED • $129 95 

P-P NSW $3.50. V SA QT $4.50. WA NT $5.50. 

FACTORY SCOOP • 1/2 PRICE BARGAIN 
• BRAND NEW A1 QUALITY • 8" (20cm) 2-WAY 
SPEAKER SYSTEM • 8 OHMS • 10 WATTS • 

HI FI FREQUENCY RANGE 

$49 PAIR 

ATTRACTIVE WALNUT CABINET 
52H x 30W x ^4VaD cm 

P&P NSW $3.00. SA, V, Q $4.00 
TAS, NT, WA $5.50 

• LOW PRICE — TOP QUALITY - EX AWA • 
SPEAKER KIT BARGAIN 

20 WATTS RMS • 8 OHMS • FREQUENCY 45-18000Hz • THE KIT IN¬ 
CLUDES - ONE 20cm BASS DRIVER AND TWO 10cm HIGH FREQUENCY 
SPEAKERS • PLUS - CROSS-OVER COMPONENTS • GRILLE CLOTH • 
ACOUSTIC PACKING • CABLE • SCREWS • SOLDER • CABINET PLANS 
• THE LOT FOR ONLY — p.p NSW $3.50 

V, SA, Q, T $4.50 
WA. NT $5.50 $22.95 or 2 KITS FOR $44. 

• ATTENTION. COMPUTER BUILDERS • 
BRAND NEW VDU CABINET (FOR 30cm TUBE) AND SEPARATE PRINTER 
CABINET • FULLY MOULDED, HIGH IMPACT PLASTIC • LATEST DESIGN 

FROM USA. 

EX PMG STABILAC 
ELECTRO-MECHANICAL VOLTAGE 
STABILISER • 240V AC 50Hz IN¬ 

PUT. VARIABLE 0-280V AC lOkVA. 
INBUILT MOTORISED DUAL 

VARIABLE TRANSFORMERS. 

$385 PLUS FREIGHT 

STAINLESS STEEL 
GUY WIRE 

7 STRAND. NYLON COVERED 

50C PER METRE. ADD P-P 

ATS25 — 807 VALVE 
PREMIER GRADE, WITH CERAMIC 

BASE. 

$3.50 p-p 90c 

• SPECIAL PURCHASE • 

DIGITAL CAR CLOCK 
LIMITED STOCK. COMPACT TO SUIT 
MOST CARS. 12 VOLT NEG GROUND. 
UNDER OR IN-DASH MOUNTING. 

GREAT VALUE. $12.50 P-P 90c 

AUDIO LINE 
TRANSFORMERS 

600 OHMS to 15 OHMS 5W 

$4.95 p-p $i 

EX-COMPUTER 
STUD MOUNT SIL DIODES 

200 PIV, 25 AMP WITH NUT, 
WASHER. GUARANTEED A1 

10 for $7.50 P-P $1.50 
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from pi 06 

when operated at the maximum 
temperature of 105°C the components 
are guaranteed for 1000 hours. 

Values available range from 100/aF to 
22000/xF with working voltages between 
6.3V and 200V DC. Soanar is not 
stocking the full range at present but will 
take orders for any value of capacitor in 
minimum quantities of 1000. 

Further information and technical 
specifications are available from Soanar 
Electronics Pty Ltd, 30 Lexton Rd, Box 
Hill, Vic 3218. 

New catalogue covers 
Kikusui oscilloscopes 

Kikusui of Japan, through their 
Australian agents the Dindima Group Pty 
Ltd, has recently published a catalog of 
their range of oscilloscopes, including 
the new Model 5520. 

The Kikusui Model 5520 is a 20MHz 
dual channel oscilloscope with standard 
timebase facilities, built-in calibration 
signal, selectable triggering modes and 
operating modes. Input attenuators are 
switchable in 11 ranges in a 1, 2, 5 
sequence from lOV/cm to 5mV/cm, and 
a x5 magnification feature provides input 
ranges of 2V to 1 mV/cm at 10MHz. 

Complete with probes, the 5520 is an 
economical, high performance 
instrument for servicemen, schools and 
the well-heeled hobbyist. 

Further information is available from 
the Dindima Group Pty Ltd, PO Box >106, 
Vermont, Vic 3133. 

Jaycar wraps it up with 
OK Machine Tool Co 

Rapid development of microprocessor 
and LSI technology has encouraged the 
development of the now well- 
established "Wire Wrap" connection 
technique. First used by Bell Telephone 
Laboratories as a reliable means of 
producing strong wire terminations, 
wire-wrapping has since come into its 
own in the construction of prototype 

circuits and "one-offs". The electrical 
reliability of wire-wrapped terminations 
is actually better than solder joints, and 
the strength of the joints increases with 
age. 

Wire-wrapping tools are well within 
the reach of the hobbyist. Jaycar, in 
Sydney stocks a range of tools produced 
by the OK Machine Tool Company of 
the United States. Heading the range is 
the BW-630 battery powered "Hobby- 
Wrap" gun, a motor driven wrapping 
tool. Also available is the "Just Wrap" 
hand wire-wrapping tool and spare wire. 

These and many more products for the 
hobbyist and home constructor are 
available from Jaycar's showroom at 380 
Sussex St, Sydney, NSW 2000. A mail¬ 
order service is available. 

Bang & Olufsen expands 
test instrument range 

Latest addition to the Bang & Olufsen 
range of electronic measuring 
equipment is the NM1 Signal to Noise 
ratio meter, an instrument incorporating 
many unique features. 

Signal to noise ratio measurements can 
be made to any of eight standards, 
including DIN 45405, ANSI SI .4 and 
IEC179. The meter can be used to make 
stereo output level measurements from 
0.4nW to 140W, and up to 1000W with 
an external dummy load connected. 

Detectors for true RMS values, peak and 
mean measurements are also in¬ 
cluded, and alternating voltages from 
20uV to 370V can be monitored from 
4Hz to 1.5MHz. 

Inputs can be configured as 212, 2 x 412, 
2 x 812, and 1612 for power 
measurements. As an audio voltmeter, 
input impedance is 1M12. 

The multi-function NM1 is suitable for 
measurements of signal noise in 
amplifiers, AM/FM tuners, tape 
recorders, hearing aids and all types of 
audio frequency equipment. Operation 
of the instrument is simplified by 
pushbutton selection of ranges and test 
functions and the provision of outputs 
for an external loudspeaker and analog 
control voltages. 

For further information contact Denis 
Cale at GRD Group Pty Ltd, 698 Burke 
Rd, Camberwell, Vic 3124. 

Total Electronics has 
TRW opto-couplers 

Total Electronics now has available the 
TRW Optron OPI125 series of high 
voltage opto-couplers. Each device 
contains a gallium arsenide infrared 
emitting diode coupled to a monolithic 
circuit incorporating a photodiode, 
linear amplifier and a Schmitt trigger. The 
OPI125 can drive up to eight TTL 
loads directly at data rates up to 250kHz 
and rise and fall times of 25ns. Input to 
output isolation is given as 15kV. 

Additional information from Total 
Electronics, Suite 5, 1 Johnston Lane, 
Lane Cove, NSW, 2066, or Suite 231, 20 
Duncan St, Fortitude Valley, Qld, 4006. 

Documents around the world in 20 seconds 

National Panasonic's new facsimile 
transceiver is said to be the most 
compact machine of its type available. 
The Panafax UF-520EX machine is built to 
Group III (facsimile) standards of speed 
and clarity, and can send an A4 typed 
sheet to a compatible machine 
anywhere in the world in just 20 
seconds. 

Panafax is based on transceivers built 
by National's parent company 
Matsushita for the FBI, who use them for 
transmission of fingerprints. Matsushita 
machines are also used to send weather 
maps to Australia from the weather 
satellite receiving station in Japan. 

The facsimile transceiver uses an 
electrostatic printing system which 
allows received documents to be 
reproduced with clarity and also enables 
the machine to be used as a high speed 
copier. It is able to send blueprints, 
computer print-outs, pencil notes, 
coloured documents and half-tone 
material, using ISD and STD lines to 
transmit five times faster than tape-fed 
telex machines, without set-up time or 
operator error. 

The Panafax UF-520EX is fully 
compatible with other Group III and 
Group II facsimile machines 
manufactured to international CCITT 
standards. 

For more information contact National 
Panasonic (Australia) Pty Ltd, 95-99 
Epping Road, North Ryde, NSW, 2113. 
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New Products 

Soldering gear and demonstrations from Royel 
Now that the use of printed circuits and 

miniature solid state devices is almost 
universal, both the techniques and 
equipment for soldering and handling 
electronic components are a much more 
critical part of the assembly process. 
Uncontrolled or unknown soldering 
temperatures and high voltage static 
electricity are the two chief threats to 
sensitive devices. Sensitive components 
can be destroyed or, worse still, 
damaged in sucn a way as to cause 
breakdown in service. 

Desoldering with Royel's new 
temperature controlled soldering 
station. 

Major organisations are already familiar 
with the latest developments in 
manufacturing and assembly, and now 
smaller organisations and individuals are 
being catered for with a series of 
demonstrations conducted by Royston 
Electronics. 

Covering both the theory and practice 
of component handling, soldering and 

desoldering, the first demonstration was 
held over two days at Radio Parts' 
Spencer St (Melbourne) store. Reasons 
for the development of techniques were 
explained, the techniques were 
demonstrated and a wide variety of 
equipment was on display. Further 
demonstrations are to be arranged, and 
more information can be obtained by 
contacting Royston Electronics. 

Royston Electronics uses the trade 
name "Royel" for many of its product 
lines, and now has a new 36 page 
catalog available covering products used 
for the assembly and repair of electronic 
equipment. Everything from pliers, 
cutters and tweezers to circuit board 
holders, wave soldering machines and 
test gear is included. 

Also available from Royel is a range of 
static dissipating desk and bench covers 
called "Stat-Mat". The soft vinyl covered 
conductive mats are protected from 
damage by water and cleaning solvents 
and will not shed particles, so they can 
be used in clean rooms. The 
covers are available in widths of 60cm 
and 120cm, cut to any length up to 30 
metres. 

For further information contact 
Royston Electronics, 27 Normanby Road, 
Notting Hill, Vic 3168 or 15/59 Moxon 
Road, Punchbowl, NSW, 2196. 

Optoelectronics kit 
from Heathkit/Zenith 

Heathkit/Zenith Educational Systems 
has announced the introduction of a 
new course in its Advanced Electronics 
Series, the EB-605 Optoelectronics 
Course. The course teaches 

optoelectronics in depth, covering basic 
terms and concepts, light sources, 
displays, light sensitive components such 
as photo-diodes and solar cells and fibre 
optic theory and operation. 

Designed specifically for learning in 
groups led by an instructor, the student 
workbook contains a series of 
experiments to be performed by 
students to gain hands-on experience of 
the many circuits covered. The textbook 
series includes the student textbook, the 
workbook, a kit of parts for the 
experiments and an instructor's guide. 

Heathkit/Zenith are major suppliers of 
educational material to schools and 
industry. Further information can be 
obtained from W. F. Heathkit Centre, 
220 Park St, South Melbourne 3205. 

New BIFET op-amps 
A low power BIFET operational 

amplifier has been introduced by Na¬ 
tional Semiconductor. The LF441 single, 
LF442 dual and LF444 quad operational 
amplifiers are an addition to National's 
advanced LF400 series, and feature ex¬ 
tremely low power consumption 
(typically 150 microamps per amplifier) 
ana high impedance JFET inputs - 
typically 1012 ohms. 

When compared with standard non- 
BIFET op amps, National's new devices 
have a much higher input impedance 
while maintaining a gain bandwith of 
1MHz, a slew rate of IV/us and high gain 
(25V/mV minimum). 

Current requirements are said to be 
from a quarter to a tenth the supply cur¬ 
rent of other op amps, and the devices 
are pin compatible with standard parts, 
so that they can be substituted in existing 
equipment for an immediate reduction 
in power consumption. 

For further information contact Na¬ 
tional Semiconductor, cnr Stud Road and 
Mountain Highway, Bayswater, Vic. 

32K STATIC RAM BOARD ONLY $495* 
CHECK THESE FEATURES 
• S 100 Bus 

• High Speed — 200ns. 

• Low Power —less than 0.5 amp for 32K. 

• All Signals Fully Buffered. 

• RAMS Pin for Pin Compatible with EPROMS. 

• Wait States Selectable for any of 16 x 2K Address Space. 

Write now for further information or send your cheque/money 
order to: • Add 15% Sales Tax if applicable. 

BUBBLE ELECTRONICS 4/6 BRIGHT ST BRIGHTON, VIC 3186 

TEL (03) 569 5741 
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WITH BUILT-IN 
COMPONENT 
TESTER AT NO EXTRA COST!! 
Find faults faster... check component 
values... see characteristics on the 
screen. 

*550.®®, 
*646.25 inc Sales Tax 

• 5mV/div to lOV/div in 11 ranges 
• 20MHz bandwidth, 17nS risetime 
• Timebase 0.5uS to 0.5S/div in 19 ranges 
• Dual Trace - CHA, CHB, Dua/, Add, 

Subtract modes 
• 5x Magnifier on sweep 
• 150mm bright rectangular CRT with 

internal parallax-free graticule 
• X-Y operation and Z modulation 
• T.V. sync 
• Front panel trace rotate 

Aaron Corporation (formerly Application Inc) 
have a wide range of scopes. Send for a copy of 
our 8 page scope guide describing other models up 
to 40MHz and a full range of accessories. 

The BS601 is sold and serviced by 
ELMEASCO and leading electronics suppliers. 

EEMEASCO 
Instruments Pty. Ltd. 

P.O. Box 30. Concord. NSW. 2137 
13-15 McDonald St., Mortlake, NSW 2137 
Phone: (02) 736 2888, Telex: 25887 

P.O. Box 107, Mt. Waverley. Vic. 3149 
21 23 Anthony Drive, Mt. Waverley, Vic. 3149 
Phone: (03) 233 4044 Telex: 36206 

Adelaide : (08) 271-1839 Perth : (09) 398-3362 
Brisbane : (07) 229-3161 



New Products 

Etevit “electro-climatisation” equipment 

' 4* • ^ 

Our article on microwaves last month 
quoted findings which suggested that ex¬ 
tremely low frequency electromagnetic 
fields can have marked effects on human 
beings. Experiments quoted in the article 
indicated that people isolated from the 
extremely weak low frequency fields 
produced by the earth itself experience 
disruptions of their circadian (daily) 
rhythms and sense of time. 

"Man adapted to his environmental 
conditions and still needs many of them 
in his present state of evolution. It can 
therefore be postulated that man 
adapted to his atmospheric electrical 
environment and used it for his benefit" 
— or so the argument runs. Some 
researchers claim to have shown that the 
extremely low frequencies, in the range 
1-IOOHz, have specific biological effects. 

One company which accepts this 
viewpoint is Elevit Australia Pty Ltd, who 
manufacture a range of "electro- 
climatisation" equipment called Elevit 
impulse field generators. Elevit is not a 
negative ion generator, and does not 
produce ozone. It produces an 
electrostatic field and a superimposed 
10Hz modulation. The company claims 

that this 10Hz impulse field is the same 
field produced in the open country by 
good weather conditions, and cites 
numerous experimental studies affirming 
the benefits of the field. 

Claims made for Elevit generators 
include a 10% increase in efficiency in 
offices where they are used, improved 
subjective well-being, increased 
concentration and a 22% reduction in 
errors in driver simulator training. 

For those interested in testing the 
effect for themselves, Elevit produces a 
range of devices. The compact Elevit 
"Mobil" produces a defined 10Hz 
impulse field, reproducing air electrical 
conditions as they exist in nature. The 
device is powered by batteries and is 
effective up to two metres. It is suitable 
for use in cars, offices and similar 
environments where natural electro¬ 
magnetic fields are screened out or over¬ 
laid with static fields produced by air 
conditioners, and other man-made 
electrical equipment. 

"Mobil" costs $149, and is available 
from Elevit Australia Pty Ltd, 47 
Huntingdale Road, Burwood, Vic 3125. 

Programmable Autowire 
simplifies production 

The Autowire programmable wiring 
and testing system developed in 
Australia by EMI Electronics is now in full 
production. Potential markets include all 
electronic and electrical assembly and 
test operations, where it has already 
demonstrated significant production 

ains for manufacturei: of wiring 
arnesses and circuit board assemblies. 
Based on EMI's modular microcom¬ 

puter, the wiring system features easy 
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set up of instructions via a keyboard and 
video display,.floppy disk storage of all 
wiring data and test procedures, soft¬ 
ware interlocks which prevent errors in 
the assembly process and an optional 
printout of instructions and test results. 

Autowire is presently being used as a 
production tool at the Salisbury plant of 
EMI Electronics, where it has 
demonstrated major gains in productivi¬ 
ty and cost reduction. 

For more information contact EMI 
(Australia) Ltd, 301 Castlereagh St, 
Sydney, 2000. 
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New test instruments 
from Philips 

Philips Test & Measuring Instruments 
has released a range of compact 
frequency counters which are 
microprocessor controlled for high 
resolution and accuracy. The 120MHz 
PM 6673, 500MHz PM 6674 and the 
direct gated 600MHz PM 6675 and 
1500MHz PM 6676 use a custom- 
designed LSI frequency counter chip for 
lower cost and increased reliability. 

All of the instruments include high 
resolution counting, error free triggering 
with noise suppression and a choice of 
five high-stability crystal oscillators. 
Maximum input sensitivity is lOmV. A 
wide selection of options is available for 
use with the counters, including an IEC 
625 (IEEE 488) instrument bus and a 
battery unit to allow the counters to be 
used in the field. 

Also available from Philips Test and 
Measuring Instruments is tne PM 3310 
dual-channel digital storage 
oscilloscope. With a clock rate of 
50MHz, a 60MHz bandwidth for 
repetitive signals and four memories, the 
PM 3310 can provide good 
representations of fast single shot signals 
to 5MHz. Single shot bandwidths of up 
to 25MHz can be achieved with using 
computer analysis of the data fed from 
the oscilloscope via an IEC instrument 
bus interface. 

Digital storage offers many advantages, 
particularly long storage times with no 
signal degradation, but the analog to 
digital conversion required becomes 
very expensive at high frequencies, 
especially above 10MHz. The PM 3310 
eliminates the need for a costly high¬ 
speed A/D converter by using a P2CCD 
("profiled peristaltic charge coupled 
device") to convert high frequencies to a 
lower frequency before conversion. 

In addition to the waveform, separate 
LED displays indicate the attenuator and 
timebase settings at the time of 
recording. 

For further information contact Philips 
Scientific and Industrial Equipment, 25 
Paul St, North Ryde, NSW, 2113. ® 
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Sabtronics. 
An entire range of low-cost, 
top-quality instruments. 

3Vi DIGIT MULTIMETER 
Basic accuracy 0.1% (0.8% on 2040). 
AC/DC Volts — lOOmicroV to 1000V. 
10 Mohms input impedance AC/DC 
Amps -0.1 micro A to 2 A. (10A on 
bench & autorange models). OHMS — 
0.1 ohm-20Mohm (2Mohm autorange). 
OVERLOAD-1200V(DC or AC peak) 
1000V on Auto and hand held fused on 

other ranges excl 10 Amp range. 
NO BATTERIES SUPPLIED, Bench 
type will take AC adapter input. HV 
and Touch and Hold probes available 
extra. 

FREQUENCY COUNTERS 600MHz 
or 1GHz 
GATE TIME— 0.1, 1, and lOsec. 
RANGES— 10MHz, 100MHz& 

600MHz or 1GHz 
SENSITIVITY— 10 to 20 mV on 

10MHz range to 150mV RMS on 
top range 

RESOLUTION— lHzon 10s 10MHz 
range on 8 digit meter — 0.1 Hz on 
10s 10MHz range on 9 digit meter. 

TIME BASE—± lppm for 40C°, 
— ± 5ppm per year. 

NO BATTERIES SUPPLIED. Can take 
AC Adapter input. 

FUNCTION GENERATOR 1Hz to 
200kHz -5020 SINE-1% Dist, 
SQUARE -250nSec, TRIANGLE 
SHORT PROOF, OUTPUTS-HIGH 
(lOVpp). TTL and LOW(40dB down). 
SWEEP INPUT, ± 10V for 100:1 
FREQ. DC variable offset. Power 
12VAC 300mA via jack. KIT $183.00. 
ASS $208.00. 
(NB Distortion analyser required for kit) 

Multimeters kit assembled 
Bench LCD 2015 $140.00 $165.00 
Bench LED 2010 $120.00 $140.00 
2035 Handheld LCD $105.00 $130.00 
2037 Handheld LCD $120.00 $145.00 
with temp probe (-50C0 to + 150C°) 
2040A Auto ranging $138.00 

Frequency Counters kit assembled 
8 dig 600MHz 861 0A $1 76.00 $1 96 00 
9 dig 600MHz 861 OB $199.00 $224 00 
9 dig 1GHz 8000B $338 00 
ALL ABOVE + POST & PACK $3.00 
AND SALES TAX 17%% 
Distributor Enquiries welcome 

LOGIC PROBE: PULSE, LEVEL, 
TTL & CMOS. 10MHz, 50nSec $38.00 
Assembled. 
Making Performance Affordable 

INTERNATIONAL INC. 

CHRISTIE RAND PTY LTD 
PO BOX 48 EPPING, 2121 NSW. TEL 868 1209. 
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November, 1931 

Ras Tafari, Emperor of Abyssinia, 
recently laid the cornerstone of a new 
radio station which his Government is 
erecting at Addis Ababa. 

☆ ☆ ☆ 
A new broadcasting station, to be con¬ 

ducted on behalf of the Roman Catholic 
Church, will shortly be established in 
Sydney. The enterprise has been under¬ 
taken by the Catholic Broadcasting Com¬ 
pany, Ltd, which was formed for the pur¬ 
pose, and a contract has been made 
with Amalgamated Wireless (Aust¬ 
ralasia), Ltd, for the construction of a 
modern broadcast station. It is expected 
that the new station will be on the air 
before the end of this year. 

Monsignor Meany, chairman of direc¬ 
tors of the Catholic Broadcasting Com¬ 
pany, Ltd, who, it will be recalled, had 
charge of all the broadcasting ar¬ 
rangements in connection with the 
Eucharistic Congress in 1928, states that 
the intention is to broadcast church ser¬ 
vices on Sunday, and during the rest of 
the week present high-class programs of 
general interest. 

The Catholic broadcasting station will 
be known as 2SM (indicating St Mary's). It 
has been licensed to use a power of 
1000 watts in the aerial, which is the 
maximum allowed to "B" class stations, 
and which will give 2SM a range and 
power closely approximating that of the 
"A" class stations. 

☆ ☆ ☆ 

The BBC has been running an in¬ 
teresting series of talks under the title 
"Escape". These concerned mainly the 
escapes of prisoners during the recent 
war; not only English escapees but Ger¬ 
mans who escaped from English prison 
camps were prevailed upon to excite 
listeners with thrilling stories of their 
adventures. 

☆ ☆ ☆ 

No more records? The prohibition 
against the broadcasting of records 
issued by the manufacturers last week 
will have a serious effect upon radio pro¬ 
grams if a compromise between the dif¬ 
fering parties is not arrived at. 

In the past, broadcasting stations have 
had almost unrestricted use of records, 
paying a flat rate weekly for copyright. 
This privilege, the record manufacturers 
claim, has been abused to such an extent 
that their sales have dropped and the 

whole industry is threatened. Whether 
or not this is due to the prevailing 
depression or whether it is a manifesta¬ 
tion of the general tendency for radios to 
supplant gramophones are points which 
the record manufacturers are not going 
to wait to see proved. 

☆ ☆ ☆ 
Bagdad may soon have a broadcasting 

station, and it is reported that studios 
and rooms are being made available for 
it in the city's telegraph office. The pro¬ 
grams would be announced in Arabic 
and English, as there are many English 
dwellers round Iraq who would 
welcome the service. Of course, the 
question of a censorship of Arabian 
Nights' Entertainment. . . 

☆ ☆ ☆ 
"Radio City/' New York, which is being 

financed by Mr Rockefeller, has begun to 
be excavated for, and is expected to be 
ready in a few days. It is to enjoy the 
delights of landscape gardens, for which 
land in the middle of New York, worth 
£3,500,000 has been set aside. The roofs 
of the 10 buildings, which go to make 
the city, will also be gardens. The com¬ 
pleted scheme will cost £100,000,000. 
This includes seven acres of waterfalls, 
fountains, pools, trees, formal flower¬ 
beds, and statuary. A curved waterfall, 
with a 50ft spillway, will spill cascades in¬ 
to a reflecting pool, from forty feet 
above the roof of the 16-story wing of 
the centre building. 

RADIO © 
TELEVISION 

AND HOBBIES * * 

November, 1956 

TV telephone comes nearer. A 
telephone that transmits pictures along 
with sound has taken a big step toward 
commercial feasibility, according to in¬ 
formation released by the Bell 
Telephone Laboratories whose 
engineers have used an experimental 
"Picture-phone" system to transmit 
recognisable pictures over short and 
long distances, even as far as from New 
York to Los Angeles. 

Experimental pictures vary in size from 
one by one and a half inches to two by 
three inches, and are viewed from one 
to two feet away. Unlike television, a 
new picture is displayed every two 
seconds. It has good black-and-white 
contrast and the person at the other end 
of the line is recognisable. Head and 
shoulders can be seen and facial expres¬ 
sions are readily apparent. 

Soviet television may look primitive to 
an American, but in its way it's a good 
deal more advanced than household 
plumbing, country roads or some other 
adornments of this country's much 
advertised way of life, says the New York 
Times. 

There are said to be a total of one 
million television receivers on the Soviet 
Union today, compared with only 4000 
in 1950. The Government promises to 
manufacture about one million more this 
year. 

Soviet screens are generally smaller 
than those on American sets. Tney range 
from 11 by 14 centimetres (4.4 by 5.6 in¬ 
ches) to 24 by 36 centimetres (9.6 by 
13.4 inches). 

According to Moskovskaya Pravda, 
stores in the capital will sell 10 types of 
television sets this year with different 
screen sizes and exterior finish. They 
range in price from 1200 to 2400 rubles 
(£150 to £300) today. 

☆ ☆ ☆ 

The world's first circular office building. 
A feature of the Hollywood landscape is 
this newly completed building which 
houses the headquarters of Capitol 
records, a company now owned by EMI. 
It is claimed to be the first of its kind in 
the world. 

The building is round for functional 
reasons, as well as design. The round 
structure results in less outside surface in 
proportion to the usable interior area. 
This reduces the outside wall surface 
which saved in construction cost and in 
air-conditioning operation cost. 

At the top of the spire is a beacon light, 
which will be lighted each night and will 
flash in Morse Code the word 
"Hollywood". In the Penthouse on top of 
the building is the elevator machinery, 
various fans and blowers, and a cooling 
tower. 

☆ ☆ ☆ 

Farnborough show the way. This 
year's emphasis is on engines. The show 
suggests that Britain will, in the next five 
years, make an indisputable claim to be 
the master aero-engine builder. And the 
returns are staggering. Few people ap¬ 
preciate that the power-plant for, say the 
transport version of the Boeing 707, will 
cost far more than a World War II heavy 
bomber. 

Farnborough showed that engine 
development in the past two years has 
been really extraordinary. At the head of 
a long list of new arrivals I place the 
Bristol "Orion". This engine's wonderful 
quality is its ability to compensate 
automatically for increases in altitude. 

As a trim turbo-prop it is meant to work 
at 5150 horsepower. A major design 
feature has been power-limitation and its 
supercharge qualities permit full rated 
take-off power to be obtained at 15,000 
feet. Maximum rating does not fall 
before 25,000 feet. BOAC has purchased 
60 complete "Orion" installations for 
their long-range Britannia 312s. $ 
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REVIEWS OF RECENT 

CLASSICAL • POPULAR • SPECIAL INTEREST 

FREMAUX - and the music of four French composers 
IBERT — Divertissement for Chamber 

Orchestra. 
POULENC - Les Biches. 
HONEGGER - Pacific 231. 
SATIE — Gymnopedies 1 and 3. 

City of Birmingham Symphony Or¬ 
chestra conducted by Louis Framaux. 
World Record Club Disc R 06196. 

Louis Fremaux followed the late van 
Otterloo as resident conductor of the 
SSO and has maintained the high stan¬ 
dard set by his predecessor, even though 
the two men's styles are entirely dif¬ 
ferent. Whereas Otterloo was Dutch, 
Fremaux is French — very French. His 
work has true Gallic elegance and much 
Gallic wit. 

Before coming here he was resident 
conductor of the City of Birmingham 
(England) Symphony Orchestra which he 
conducts in this recital of music by four 
French composers. (I know that Honeg¬ 
ger was of Swiss descent but he spent 
most of his life in France and was one of 
Les Six who were so active in Paris during 
the 20s and 30s of this century.) 

Fremaux starts with Ibert's Divertisse¬ 
ment, a witty and often exhuberant suite 
of short pieces, originally composed as 
incidental music for a French comedy. 

I thought Fremaux' introductory bars a 
little straight-laced for such unbuttoned 
jollity. But, leaving that behind him, 
everything goes famously. The second 
item, a Cortege, starts as a solemn 
procession but soon develops into a 
mocking allegro, finishing with a travesty 
of Mendelssohn's Wedding March. Then 
comes a nocturne, very original in form 
but always deliciously nocturnal and - I 
cannot avoid using the word again — 
elegant. In any case elegant applies to 
the whole suite, even when the music is 
at its most sardonic. 

The next, a waltz, is, like all good 
parodies, a close but ironic copy of its 
victim, this time the Viennese school. 
Then comes a Parade but, this time, the 
victim is military. The Finale is ushered in 
with a lot of meaningless splashing on 
the piano, leading into a sarcastic gallop. 

The next piece, Pacific 231, was named 

after the composer had written some 
music illustrating motion, gradually in¬ 
creasing in speed, and not to describe the 
famous American train of that name. It 
had a great vogue as a piece of "realism" 
during the 20s and 30s after its portrait 
resemblance to a railway train had been 
noticed - and not contradicted by the 
composer. Indeed, the opening does 
sound so much like the giant sighs that 
locomotives used to give on starting, 
that the mistake can be readily forgiven. 
Those not in the know attributed all 
kinds of passing scenery during its pro¬ 
gress. How easy it is to be wrong! 

Les Biches was commissioned by 
Diaghileff from the 24-year-old Poulenc 

BRAHMS/ARRAU ... “ 
BRAHMS — Piano Concerto No. 1 in D 

minor. Claudio Arrau (piano) with the 
Concertgebouw Orchestra conducted 
by Bernard Haitink. World Record 
Club Stereo Disc 6580 302. 

The World Record Club have recently 
been issuing records in what appears to 
be their original covers — I mean the 
original covers by, for example, Philips 
or DGG. But this cover is something else 
again for in addition the big U (for 
Universo) in the left top corner, there is a 
Philips trademark in the top right hand 
corner and a DGG in the bottom left! 

But I am afraid I cannot offer my 
customary enthusiastic welcome to an 
Arrau recording in this example. Indeed, 
I have heard him play the work much 

Reviews in this section are by Julian Russell (J.R.), Paul Frolich (P.F.), Neville Williams (W.N.W.), Leo 

Simpson (L.D.S.), Norman Marks (N.J.M.), Greg Swain (G.S.), and Danny Hooper (D.H.). 
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for a never very successful ballet. By the 
way, there is a mistake in the sleeve 
notes. They state, I quote: "un- 
translateable title (The Darlings) refers to 
the damsels with whom Louis XIV chose 
to frolic in his pare aux biches." End 
quote. I am afraid I must point out that 
the king was Louis XV and his setting the 
pare aux cerfs. 

Although the ballet enjoyed only a 
mild success, the music, already typical 
Poulenc is, well worth preserving. In¬ 
deed, it deserved a better fate. It is full of 
high spirits and shows a total lack of 
respect, interspersed with some enchan¬ 
ting, sugary tunes. It is beautifully played 
and recorded and the French conductor 
never leaves a point unmade, moving 
without warning from mood to mood — 
gay, irreverent, mocking and always 
wonderfully professional. Flippant? 
Perhaps. But what does that matter? 

The recital ends with two Gym¬ 
nopedies by Erik Satie orchestrated by 
Debussy. Nowadays Satie, though a sort 
of godfather to Les Six, is better 
remembered for what he said, usually 
wittily, than for the music he wrote. This, 
despite its search after novelity, never 
quite lost a dry, austere quality. (J.R.) 

more convincingly in the Concert Hall. It 
is as difficult to describe the shortcom¬ 
ings of the performance as it is to find 
reasons for them, for Arrau is one of our 
greatest present-day pianists and he has 
the formidable support of the Concer¬ 
tgebouw under Haitink. 

The first movement can be dismissed 
as almost pedestrian when one con¬ 
siders the usual form of the performers. 
It lacks drive in the orchestra and aggres¬ 
sion in the piano part. Perhaps this is the 
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way the two principals worked it out 
but, if they did, it just fails to come off. In 
the slow movement, Arrau's customary 
lyricism is sadly absent. Instead, we have 
playing that might almost be classed as 
wooden. 

On the other hand, the Finale comes 
close to sounding a bit overdone, 
perhaps because one has by then 
become used to the reverse style in 
what preceded it. Nor is the perfor¬ 
mance helped much by the engineering, 
which might well be dismissed as very 
ordinary. That I admire both Arrau and 
Haitink so much made it all the more dif¬ 
ficult for me to have to write so unkindly 
about them. (J.R.) 

☆ ☆ ☆ 
LISZT — Faust Symphony. Royal Philhar¬ 

monic Orchestra conducted by Sir 
Thomas Beecham. 

LALO — Symphony in G Minor. French 
National Radio Orchestra conducted 
by Sir Thomas Beecham. World 
Record Club Stereo. R 06184/5. Two 
discs. 

This is a welcome reissue of one of 
recording technology's finest 
achievements, considering that it was 
one of the first stereo discs to be publicly 
available when it was originally released. 
The sound (the processing) has been 
refined a little since then and is quite ac¬ 
ceptable nowadays. 

What you have is a great if presently 
neglected piece of music, played by an 
orchestra fired by the genius of its con¬ 
ductor who was a great admirer of the 
work. It has never been equalled since 
and the best I can do in a short space is 
to advise you not to miss any opportuni¬ 
ty to acquire it. 

It is a two-record set, its companion be¬ 
ing a Symphony in G Minor by Lalo 
played by the French National Radio Or¬ 
chestra, also conducted by Beecham. 

Despite the freshness Beecham brings 
to this latter work and the obvious en¬ 
thusiasm — if nothing else — of the 
French orchestra, there is little I can find 
to recommend in it. But the Liszt makes 
the issue of both discs well worth while. 
(J.R.) 

THE RITE OF SPRING 
STRAVINSKY — Le Sacre du Printemps. 

Sydney Symphony Orchestra con¬ 
ducted by Willem van Otterloo. ABC 
Stereo Record ABCL 8101. 

The Australian Broadcasting Commis¬ 
sion has recently been issuing some ex¬ 
cellent recordings under its own label. 
One of the most notable of their features 
has been the first class recording techni¬ 
ques, many of the records having been 
produced by that experienced and 
always sensitive old-timer at this 
discipline, Eric Clapham. 

I am not able to review the many I 
have received for the usual space 
reasons, so have picked what I consider 
not only one of the most successful but 
one which shows that the Sydney Sym- 

ORFF: CARMINA BURANA 
.. delightfully vulgar!” 

CARMINA BURANA, Carl Orff. 
SYMPHONIC METAMORPHOSIS, Paul 

Hindemith. 
Robert Shaw, the Atlantic Symphony Or¬ 

chestra and Chorus and the Atlanta 
Boy Choir. Stereo, two-record set, 
digitally mastered. Telarc 
DG-10056/57. [From PC Stereo, PO 
Box 272, Mt Gravatt, Qld 4122. Phone 
(07) 343 1612]. 

A[though there are up to a dozen ver¬ 
sions of Carmina Burana in the 
catalogues, Telarc claim that this is the 
first to occupy three full sides, thereby 
removing any artificial restrictions on fre¬ 
quency response and dynamic range. It 
is certainly a deluxe presentation and, as 
is usual for Telarc, there are generous 
notes on the composers and the works. 
For good measure, the words for Car¬ 
mina Burana are provided in the original 
Latin, plus a free translation into English. 

The starting point for Carmina Burana 
was basically a collection of highly ir- 
reverant songs, celebrating the life of the 
flesh and recorded for posterity — 
perhaps unwittingly - by a group of 
hard-drinking, hard-loving clerical drop¬ 
outs from the medieval monastery 
system. Maybe some things haven't 
changed all that much in six centuries! 

For the most part, the work is choral, 
with soprano; tenor, baritone and chorus 
singing 25 songs on the three sides. But 

while the texture of sound is formal, the 
rhythmic pattern and the pronounced in¬ 
trusions by the orchestra serve as a cons¬ 
tant reminder that the underlying theme 
is certainly not so. To borrow a phrase 
from one overseas reviewer, it is all 
"delightfully vulgar". 

And, apart from a bit of suspect balanc¬ 
ing at the beginning, the sound from the 
Telarc recording is delightfully 
transparent, with long passages of 
whisper-quiet mood — choral punc¬ 
tuated by enormous poundings on the 
drums. It needs dynamic range and it 
gets it! 

As to the performance itself, the or¬ 
chestra and chorus are highly disciplined 
in the Shaw manner — perhaps a little 
too much so for the aforesaid goings-on! 

On side 4, Hindemith's Symphonic 
Metamorphosis — a transcription of 
themes by Carl Maria von Weber — 
comes off well and is first-rate audiophile 
fare. It could provide the incentive — and 
reward — for those who might be a little 
hesitant about Carmina Burana on its 
own. (W.N.W.) 

phony Orchestra has now developed in¬ 
to an organisation worthy of interna¬ 
tional recognition. 

Much of the credit for this is due to the 
demanding periods when Sir Eugene 
Goossens and Willem van Otterloo lent 
their outstanding gifts — and patience — 
to its careful nurturing. 

The work I have chosen, Stravinsky's 
Rite of Spring, is far from easy to bring off 
as well as it is done here. It has been 
described — rightly in my opinion — as 
the watershed dividing the Romantic 
period from the present and often rather 
confused, contemporary. 

Both the engineering and the playing 
stand up well to comparison with the 
world's best, the recording making audi¬ 
ble much relevant detail in the score. 
The performance under Otterloo is real¬ 
ly first rate, one eminent feature being 
that important aspect of the work — 
violently marked and often changing 
rhythms. 

Also, the players have no difficulty in 
dealing with the extremes of pitch which 
the composer often demands of them. 
The whole goes to show how lucky we 
were to have had so fine a conductor as 
Otterloo among us for such a long time. 
The tragedy of his death, so soon after 
he had retired, is still remembered with 
sorrow by the orchestra who loved him 

so well. I have no hesitation in writing 
that the whole production would be 
considered worth of issue by any of the 
world's giant recording organisations. 
(J.R.) 

☆ ☆ ☆ 

HOLST — The Planets. Suite for large or¬ 
chestra. London Symphony Orchestra 
conducted by Andre Previn. World 
Stereo Cassette. C 05296. 

The Planets must be just about the stur¬ 
diest survivor of the music suites com¬ 
posed during the early years of this cen¬ 
tury. But, for the benefit of those to 
whom it is new, I had better explain that 
its composer chose to illustrate musically 
the old astrological significance of the 
planets. 

Gustav Holst was an Englishman born 
in Cheltenham, despite his foreign soun¬ 
ding name, his Swedish ancestors having 
settled in England a couple of genera¬ 
tions before his birth. Oddly, Holst chose 
the trombone as his orchestral instru¬ 
ment and became very proficient in its 
use. As an example of Holst's scheme, 
the first item, Mars, is subtitled the "Br- 
inger of War". And that is exactly what it 
sounds like. It starts quietly and ad¬ 
vances like an evergrowing menace. It is 
war of the old type, that proceeds 
juggernaut-like to trample on all it meets. 
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There is a middle portion, quieter but full 
of pain that might well be descriptive of 
the wounded. But the piece finishes as 
ruthlessly as it began. 

Previn handles everything vitally, 
whether the scoring is at its most 
opulent or as frail as you will hear in 
Saturn, the "Bringer of Old Age". The 
sound throughout is great and, impor¬ 
tantly, there is plenty of silence between 
the seven pieces that make up the suite. 

To contrast with war Holst chose 
Venus, the "Bringer of Peace", for his se¬ 
cond item. It is a masterpiece of quiet, 
unruffled beauty, always cool at its most 
ecstatic., Next, Mercury slips by as fleetly 
as one would expect or the "Winged 
Messenger of the Gods" — its subtitle. 
Then comes rumbustious Jupiter, its 
main themes as sturdily English as 
anything Elgar ever wrote. He is subtitled 
the "Bringer of Jollity". Themes from 
Jupiter were used to open and close the 
wedding ceremony of the Prince and 
Princess of Wales recently. 

For information on World Record 
Club albums, contact the club at 605 
Camberwell Road, Hartwell, Victoria, 
3124. Tel. 29 3636. 

Another contrast follows in Saturn, the 
"Bringer of Old Age", fragile boned with 
blood scarcely stirring through narrowed 
arteries. And, by no means apologetical¬ 
ly, I should like to mention that I am not 
being innocently fanciful in my descrip¬ 
tions. Saturn is quite without emotion 
and has a middle portion that might ex¬ 
press the recall of some memory — one 
in the far distant past. The scoring here is 
quite pallid as the music trudges to the 
end of its weary journey to peace. 

The mischievous fellow Uranus, the 
"Magician" next enters with the nearest 
thing you can get to a "Hey Presto!" in 

music; there is a grand march in the mid¬ 
dle section. The final item is Neptune, 
the "Mystic", opening coldly on the bass 
flute and getting colder as it goes along. 
The music becomes more and more 
remote and wraithlike until it sounds like 
it is drifting in from light years away. 

The whole suite is most picturesquely 
played with the London Symphony at its 
formidable best. I have only a couple of 
niggling comments to make — the 
wordless women's chorus in Neptune 
could have been made to sound more 

THE "PURIST" APPROACH 

JACQUES BONDON, Le Soleil 
Multicolore, for flute, harp and viola. 

CLAUDE DEBUSSY, Sonata No. 2, for 
flute, harp and viola. The Carter 
Chamber Ensemble. Stereo, Sound 
Storage SSR-2020. [From M. R. 
Acoustics, PO Box 165, Annerley, Qld 
4103. Phone (07) 48 7598]. 

Both sides of the inner jacket for this 
recording are taken up with technical 
argument in favour of "purist" 
microphone placement and the rewards 
of extreme care at every other stage in 
the production. Fair enough, but they do 
lay it on a bit thick! 

Fortunately, they make amends on the 
rear cover by introducing the members 
of the ensemble, all from the San Fran¬ 
cisco music scene: Anne Adams, harp; 
Rebecca Friedman, flute; James Carter, 
viola. 

Jacques Bondon was born in 1927 and 
has a strong following in Paris, particular¬ 
ly as a composer. His "Le Soleil 
Multicolore", in three movements, was 
composed to commemorate man's first 
walk on the moon in 1969. 

Claude Debussy, born in 1862, corn- 

distant until it fades into inaudibility and 
the extra long run-off at the end of Side 2 
could have been put to better use than 
silence. (J.R.) 

☆ ☆ ☆ 

MARTINU: Symphonies Nos. 3, 4 & 5. 
Czech Philharmonic Orchestra, con¬ 
ducted by Vaclav Neumann. 
Supraphon quadraphonic two-record 
set 1410 2771-72. 

Bohuslav Martinu, born in a small 
Bohemian town in 1890, fled from Paris, 
where he had lived for many'years, just a 
step*ahead of the Gestapo and managed 
to get away to the United States, where 

posed the "Sonata No. 2" — Pastoral, In¬ 
terlude, Finale - in 1916, at a time when 
he had consciously reverted to a tradi¬ 
tional classical form. Death from cancer 
in 1918 prevented him from composing 
more than three of the planned six 
sonatas. 

If you are not familiar with the music, 
you will find it eminently and gently 
listenable, with the emphasis on the in¬ 
terplay of the insruments rather than 
musical dynamics. 

And, of course, this does make it easier 
to accommodate the music within the 
dynamic range of the system. Not sur¬ 
prisingly, therefore, the sound is clean 
and unstressed, with excellent separa¬ 
tion between the instruments. If the con¬ 
tents appeal, you'll enjoy it. (W.N.W.) 

DON’T MISS THIS UNIQUE OFFER 
GENUINE MAGNETIC CARTRIDGES 

M95HE STEREO DYNETIC WITH HYPER¬ 
ELLIPTICAL DIAMOND TIP 
A SUPERB ‘STATE OF THE ART" 
PHONOGRAPH CARTRIDGE WITH 
OUTSTANDING TRACKABILITY. 
NORMALLY SZttXT 
SPECIAL PRICE $47.60 

RPG 

M95ED STEREO DYNETIC CAR¬ 
TRIDGE WITH BIRADIAL ELLIP¬ 
TICAL STYLUS % to 1 'h GRAMS 
TRACKING FORCE 
NORMALLY _$KWW 
SPECIAL PRICE $45.80 

M95EJ STEREO DYNETIC CAR¬ 
TRIDGE WITH BIRADIAL ELLIP¬ 
TICAL STYLUS 1 Vi to 3 GRAMS 
NORMALLY J4»r5tr 

SPECIAL PRICE $31.60 

6AN0V 81 

RADIO PARTS GROUP 
562 Spencer Street, West Melbourne (03) 329 7885 
1103 Dandenong Road, East Malvern (03) 211 8122 
PLEASE SEND BY REGISTERED POST: 

QTY □ M95HE CARTRIDGE/S @ $47.60 each.TOTAL 

QTY □ M95ED CARTRIDGE/S @ $45.80 each $.TOTAL 

QTY □ M95EJ CARTRIDGE/S @ $31.60 each $.TOTAL 

ENCLOSED CHEQUE/MONEY ORDER OR PLEASE DEBIT MY BANKCARD OR DIN¬ 

NERS CLUB NO.SIGNED. 

Name:. 

Address:.. • • • P/Code:. 
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REACH FOR 
RALMAR... 

DECISION 
DIRECTORY 

• AC Connectors 
• Adaptors - 

AC/DC; DC/DC 
• Amplifier - 

Cable; Modules; PA. 
• Antennae - 

TV/FM; Car Boosters 
• Attenuators - 

• BNC Connectors 
• Baiuns 
• Banana Connectors 
• Battery - 

Adaptors; Charger; 
Eliminators; Holders; 
Nickel Cadmium 

• Binding Posts 
• Bulk Erazers 

• CB 
Microphones; Crystals. 

• Cable 
• Cannon Connectors 
• Capacitors 
• Car- 

Antennae; Battery 
Adaptors; Speaker 
Controls; Stereo 
Equipment 

• Cartridges- 
Magnetic; Crystal; 
Ceramic 

• Cassette - 
Erazers; Holders; Care 
Kits; Head Cleaner 

• Co-Axial Fittings 
• Connecting Cables 
• Crossover Networks 

JUST PARTOFTHE RANGEH 
AVAILABLE AT SELECTED 
STORES EVERYWHERE! 

TRADE ENQUIRIES... 
N.S.W. Ralmar Agencies P'Ltd (02) 4396566 
Vic. Ralmar Agencies P/Ltd (03) 2673028 
S.A. Charles Harwood P'Ltd (07) 2641118 
QLD. Olbertz International P Ltd (07) 2611513 
W.A. Bruce Ingram & Assoc. P/Ltd (09) 3817777 
TAS. George Harvey P/Ltd (003) 3316533 

RAL2/81 

Laica DIGITAL 
nCIIO\7 MULTIMETERS 

Professional performance...!—.__L__ 

AUTORANGING and PUSHBUTTON 
Easy operation — simply select Volts, Ohms or Milliamps; 
connect probes...the meter does the rest! 

ALL MODELS FEATURE 
■ Fast autoranging on volts and ohms ■ Simple push button 
operation ■ Auto polarity indication ■ Overrange indication 
(Buzzer warning on SK6330) ■ Large 3Vfe digit display 
■ Difference measurement facility ■ Low power ohm ranges 
■ Single button zero adjustment ■ In-built Stand ■ 300 hour 
Battery life (uses 2 x AA batteries) ■ Two fuse protection 

SK6400 $75.50 
■ 20 ranges 
■ 200 MA AC/DC 
■ 0.8% accuracy 

SK6440 $85.00 
■ 22 ranges 
■ 10 amp AC/DC 
■ 0.8% accuracy 

SK6330 $121.50 
■ 24 ranges 
■ Manual range selection as well 

as fast autoranging 
■ Buzzer overload and 

continuity test 
■ 10 amp AC/DC 
■ 0.5% accuracy 
All prices are plus tax if applicable 

KAISE: advanced design/low cost/fully guaranteed and 

serviced in Australia. 

AVAILABLE FROM: 

NSW Standard Components (02) 6606066 
Radio Despatch Service (02) 2110191 
David Reid Electronics (02) 296601 
Emtromcs (02) 2110531 
D 6 E Systems Newcastle (049) 691625 
QLD. Audiotromcs (07) 44 7566 
E C Q Electronics (07)3765677 
St Lucia Electronics (07) 523547 
S.A. Bee Jay Electronics (08) 352 5959 

Vic. G B Telespares (03) 3284301 
Ellistromcs (03) 6023282 
Stewart Electronic Components (03) 5433733 
Teleparts Geelong (052) 217085 
Ballarat Electronic Supplies (053) 31 1947 
Tas. George Harvey Electric 
Hobart (002) 342233 
George Harvey Electric Launceston (003) 316533 
W.A. Reserve Electronics (09) 2752377 
Atkins Carlyle (09) 3210101 
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DO YOU NEED 
★ Greater Profitability, 
★ Improved Personal Performance, 
★ Fewer Operating or Driving Errors. 

USE 
The 

Impulse Field. 
Today we live and work behind walls of glass, 
steel and concrete or travel inside cabins of 
steel, glass and aluminium. Even when air 
conditioned, these artificial environments upset 
our biological equilibriums. 
The technique of Elevit impulse field generation 
has been widely tested and scientifically 
proven. 
Eight years of research, development and large 
scale field testing by leading universities, 
motoring authorities and industrial organisations 
showed Elevit provides: 

10% Efficiency improvement. 

20% Better objective wellbeing. 

22% Reduction in errors. 

Elevit is not a negative ion generator — it does 
not produce ozone. 
Elevit impulse field generation is the only 
technique in the world which reproduces 
nature’s ideal air electrical conditions with the 
above scientific results. 

Mobile 

$149.00 inc 
batteries, postage. 
2-year guarantee. 

\ 
Small, handy, pleasing 
appearance. 125 X 
62 X 17mm. 

Scientific results from 
the use in cars, office, 
schools & hospitals. 

Latest West German 
technology, Patented 
and protected world 

Large room installations available. 

For Free Information: 

Phone (03)288 9512; 

763 6109; 288 9129. 

-5>< 

TO: 

AUSTRALIA PTY LTD 

4 7 Huntingdale Road, 
Bur wood, 3125. 

QbonMcord 

welcome here 

Please forward Elevit mobiles at 
$149.00 ea. (Price inc packing & postage.) 
I enclose * Cheque/Money Order/Bankcard Authority 

for $149.00. (‘Indicate which applies.) 
Please debit my Bankcard Account. 

My number is: 

□□□ □□ □□□ □□□□□□ 
Signature 

Name 

Address 

Postcode 

RECORDS & TAPES — continued 

he remained for most of the rest of his 
life (he died in Switzerland in 1959). 
Although relatively unknown at the time, 
his genius and originality were quickly 
recognised by American musicians and 
his stay in the New World proved very 
fruitful. From 1942 tq 1946, his output 
was augmented by a symphony a year - 
the last three of these appear on this set, 
superbly performed and recorded. 

Although there are many minor signs 
of Dvorak, Smetana and Czech folk 
music throughout Martinu's works, he is 
even harder to classify than Janacek — 
the only other Czechoslovak composer 
of comparable stature. Virgil Thomson 
described his music as . . wholly lovely 
and doesn't sound like anything else . . . 
the instrumental complication is a part of 
the musical conception, not an icing laid 
over it" and this remains true. The third 
symphony, in three grand sweeping 
movements, is a tragic work, full of the 
dark moods of 1944, often wild and 
quite savage in its sadness - profoundly 
moving music. 

The fourth symphony, written at the 
time of Germany's defeat and the libera¬ 
tion of Bohemia is full of joy, over¬ 
flowing with happy Slavonic rhythms and 
with quotations from Smetana's "Vltava" 
and the Czech national anthem. 

The fifth, dedicated to the Czech 
Philharmonic (who previously recorded 
the work under Karel Ancerl, also for 
Supraphone) returns Martinu to his com¬ 
positional freedom — there is constant 
change in moods and tempi, mystery 
alternates with lyricism, excitement with 
moments of deep peace. All three 
works, in their completely different 
ways, are most rewarding and should 
give many hours of pleasurable 
discoveries to genuine listeners. (P.F.) 

YE MEDIAEVAL MUSIK 
THE CAPTIVE UNICORN. The 

Renaissance Players. Cherry Pie CPF 
1036 2. Two-record set. 

The Renaissance Players are a group of 
singers and instrumentalists under the 
direction of Winsome Evans, a lecturer in 
the Music Department at the University 
of Sydney. The group was founded in 
1966 and normally numbers about nine 
musicians. As can be guessed from their 
title, the group specialises in mediaeval 
music. I have been present at one of 
their concerts which are presented in 
period costume together with poetry, 
dancing, miming and generally clowning 
about. And while the music sometimes 
lacks interest, tending toward 
monotony, (much the same can be said 
about a great deal of modern music) the 
overall variety of the performance adds 
up to an enjoyable concert. 

Without the visual content, the album 

STEPHANE GRAPPELLI At The Winery. 
Stereo, Concord Jazz, released 
through Festival L-37560. 

In the July issue, I reviewed another 
Concord Jazz record "Great Guitars At 
The Winery". The locale in question is 
the old Paul Masson winery on the hills 
outside Saratoga, USA. It was a happy, 
good-natured performance, with the au¬ 
dience bursting into spontaneous ap¬ 
plause from time to time. 

On this disc, jazz violinist Stephane 
Grappelli takes the feature spot, backed 
by guitarists John Etheridge and Martin 
Taylor, and by Jack Sewing on bass. 

In a performance loaded with talent 
but easy on the ear for those with only a 
superficial knowledge of the jazz idiom, 
the group presents a generous program: 
You Are The Sunshine Of My Life — Love 
For Sale - Angel's Camp - Willow Weep 
For Me - Chicago - Taking A Chance 
On Love — Minor Swing — Let's Fall In 
Love — Just You, Just Me. 

The jacket carries an excellent portrait 
of Stephane Grapelli on the front and 
biographical notes on the back. Add 
some excellent sound, albeit punctuated 
by audience response, and you have a 
fine memento of a musician who's been 
up front for more than 50 years. Recom¬ 
mended. (W.N.W.) 

☆ ☆ ☆ 

THE JEWELS OF THE MADONNA. The 
Geoff Love Orchestra conducted by 
Robin Stapleton; Robert Docker, 
piano. Stereo, EMI EMC-2709. Releas¬ 
ed through the World Record Club. 

This album would have been classified 
as middle of the road — before the road 
was shifted bodily pop-ways! Included 

suffers a little. I must admit my interest 
flagged somewhat before I got to record 
two. (But I did listen to all four sides.) By 
far, the most outstanding feature of the 
album is the very good sound quality on 
all tracks. However, on several tracks I 
did feel that the vocalists were too far 
"forward" and were drowning out the 
instruments. 

The program consists of French, 
Spanish, English and Latin songs and 
dances from the 11th to the 14th cen¬ 
tury. Some of the instruments featured 
include: Indian leg bells, finger cymbals, 
claves, castanets, tambourines, shawms 
(a double-reed wind instrument), 
recorders, Celtic harp, flute, fiddles, bass 
viol and a portative organ. Lyrics are in¬ 
cluded for all the songs on a printed 
insert with the album. 

In short, worth buying but don't try to 
listen to the whole two-record set at one 
sitting. (L.D.S.) 
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“AUDIOPHILE” DEVOTIONAL 
THE POWER AND THE GLORY. The Mor¬ 

mon Tabernacle Choir, and the Col¬ 
umbia Symphony Orchestra directed 
by Jerold Ottley. CBS Masterworks 
digitally mastered disc DBL-36661. 

This is the first CBS Masterworks 
Digitally sourced disc that I have en¬ 
countered personally, and it is a very 
good one indeed. An imported pressing, 
it carries sleeve notes in English, French 
and German. 

The Mormon Tabernacle Choir is un¬ 
doubtedly one of the best known choirs 
in the world and, while the items here 
are all from their well-known and exten¬ 
sive repertoire, the recordings are fresh 
performances, dated 1981, expressly for 
digital. 

Adding up to a generous program, the 
track titles are: Awake the Harp (Haydn) 
- Jesu, Joy Of Man's Desiring (Bach) — 
Gloria in Excelsis Deo (Mozart) — Ave 
Maria (Schubert) - Hallelujah (Handel) - 

A Mighty Fortress is Our God (Bach) - 
Rise Up, Arise (Mendelssohn) - Onward 
Christian Soldiers (Sullivan) - The Lord's 
Prayer (Malotte) - The Battle Hymn Of 
The Republic. 

Mastered on a Sony PCM 1600 digital 
recorder, with back-up Sony editing 
equipment, the sound is very clean, and 
the pressing and packaging first rate. For 
those who like devotional choral music, 
this could be a "must", with the added 
attraction that it qualifies for CBS' 
description on the jacket "audiophile". 
Recommended. (W.N.W.) 

are snippets from the light classics plus 
bits from the ballroom: Neapolitan 
Nights - Scene from "Swan Lake" - La 
Cinquantaine - Kannenoi-Ostrow - Fur 
Elise — Over The Waves — In A Persian 
Market — Intermezzo from "Jewels Of 
The Madonna" — A Maiden's Prayer — 
Liebestraume No. 3 - The Skater's 
Waltz. 

Prominent in the operatic scene, con¬ 
ductor Robin Stapleton wins some ex¬ 
cellent sound from the substantial Geoff 
Love Concert Orchestra. The recording 
itself is of normal quality although my 
sample recording — hopefully an aberra¬ 
tion — did exhibit a noise patch on the 
first track of side 2. 

But there's a generous helping of 
tuneful melodies and, if you're one of 
those to whom they appeal, you'll enjoy 
this album (W.N.W.) 

Dionne Warwick 

HOT, LIVE AND OTHERWISE. Dionne 
Warwick. Arista Records L45895/6. 
Festival release. 

This double album captures Dionne 
Warwick at her best, featuring live con¬ 
cert performances of all her solid gold 
classics. 

The songs on this album set include: 
Alfie — I'll Never Love This Way Again — 
Deja Vu —Walk On By — Anyone Who 

Has A Heart - The Look Of Love - What 
The World Needs Now — Promises Pro¬ 
mises and many more. 

The recording quality is excellent and 
this album set would be a memorable 
experience for Dionne Warwick fans, as 
it contains a matchless string of hits that 
span almost 20 years. (D. H.) 

☆ ☆ ☆ 
20 TOP INSTRUMENTS. Frank Pourcel 

and His Orchestra. Two-record set. 
Stereo. World Record Club R05834. 

Recorded by EMI for the World Record 
Club, this two-record set from Frank 
Pourcel and His Orchestra makes for a 
relaxing musical interlude. Twenty top 
musicals are featured, all played in com¬ 
petent — if not spectacular - style: 

Tico Tico — Stranger On The Shore — 
Tequila - Petite Fleur — Wheels — Pink 
Panther - Lax Playa - Brazil - De Guello 
— Winchester Cathedral — Ebb Tide — 
Delicado — Misty — La Petite Valse — 
Blue Moon - Caravan - Maria Elena - 
Holiday For Strings — Blue Tango — Sum¬ 
mer Place. 

Recording quality is only about 
average. You can contact the World 
Record Club at 605 Camberwell Road, 
Harwell, Victoria 3124 (G.S.) 

☆ ☆ ☆ 

BRAZILIAN SOUL. Laurindo Almeida and 
Charlie Byrd. Festival Records L-37587. 
Stereo. 

Anyone with a feeling for jazz, par¬ 
ticularly with a Brazilian flavour, will find 
a place for this album in his collection. In 
"Brazilian Soul", Laurindo Almeida and 
Charlie Byrd combine on guitar to pro¬ 
duce what the jacket notes describe as 
"the first bossa nova flavoured guitar 
duo". 

SATELLITE TV 

CONVERT YOUR 
TELEVISION SET 

TO RECEIVE 
INTERNATIONAL 

TV. 
The age of international 
television via satellite is with us. 

Now. Imagine tuning to 
international sports events, as 
they happen, 24 hour world 
news, the latest movies, the 
best of world television in your 
living room. 
Satellite TV is not as complex or 

as expensive as you’d think, 
Spacecoast Research can 
supply a range of antennas and 
satellite video receivers for 

domestic installation. Write for 
Spacecoasts’ 94 page manual. It 
will give you all the facts on 
satellite television including 
specifications, hardware 
requirements and cost saving 
do-it-yourself installation 
instructions. 

Spacecoasts’ manual is yours for 
only $19.95, fully refundable if 
you purchase equipment. 

) Spacecoast Research. Lombard House. Currie Street. 
Adelaide S A 5000 P0 Box 2136. Adelaide 

ii 
Please rush me Spacecoast s satellite television manual 
I enclose cheque/money order lor Si9.95 y&w 

The music, for the most part, is com¬ 
prised of pre-1940 pieces, the most 
notable exceptions being "Stone 
Flower", "Don't Cry for Me Argentina" 
(from the musical "Evita"), and Charlie's 
own composition "For Jeff". Other track 
titles are: Carioca — Naquele Tempo - 
Cochichando - Luperne — Tomoso — 
Choro II — Brazilian Soul. 

To record the album, Byrd chose the 
Kohna 30, a highly-regarded Japanese 
classical guitar, while Laurindo plays a 
unique instrument of his own design 
with a cutaway to permit greater access 
to the higher tones. The two guitar 
sounds blend together perfectly. 

In summary, an album for those who 
prefer classical guitar to noisy dynamics. 
Recording quality is well up to standard 
(G.S.) 
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Australia’s 
Fastest Selling 
Home Computer 

Are they difficult to use? 
Lets answer that question by asking you a 

question: Do you use a cassette recorder in 
your home? 
The Dick Smith System 80 home computer is 

just as easy to use. You turn the computer on 
(just like turning on the cassette), pop in the 
program cassette, press the play button (just 
like on your hi-fi cassette) and you're ready to 
go computing. You tell the program to run by 
typing the letters RUN’ and you're away! The 
program itself generally tells you what to do 
next. 

It couldn't be easier! 

DICK SMITH’S SYSTEM 80 
In just a few short years, operating a computer will be as much a part of 

everday life as the calculator and TV set are today. 

And it’s the people that have a knowledge of computers today that will 
certainly have the best chances in tomorrow’s highly competitive and 
technical world. 

The Dick Smith System 80. 

What la a home compute,? Great Value at onlV$750.00 
The ultimate multiple TV game. An untiring 

tutor who will teach you almost anything and at 
your own speed. A way of familiarising yourself 
with computer technology. 

How does it do this? 
With the help of computer programs avail¬ 

able on common audio cassettes. 

programs are available? 
Virtually an infinite range: from us, and from 

thousands of other suppliers. 
Everything from teaching the kids to read 

properly, teaching yourself to type . . . right 
• through to programs which will help you run 

your business and even do your income tax , . # _ 
calculations for you! This is just a sample of the wide 
And, as we said before, once you understand gc Qf software available for 

your computer, you 11 be able to wnte your own ° 
programs to do just what YOU want to do! use on your System o0. 

Why is the System 80 Australia’s 
fastest selling computer? 
Simply because it offers, by far, the best value 

for money for a practical computer system. 
A practical system' quite simply means one 
that you can use (and that includes program 
availability). 
There are cheaper computers, no-one is dis¬ 

puting that. But you need to be a boffin to work 
some of them out. Others have little or no 
programs available. 
Yes, there are a lot of computers to choose 
from at the moment. Just like the early days of 
colour TV. Where have they all gone now? 
Some computers are being offered as various 

bits and pieces. This is quite okay: as long as 
you understand what you are buying! The 
System 80 computer, as it comes to you, is a 
fully operational computer. You don't need to 
buy another thing to make it work: plug it in to 
a TV set and a power point - and it works. 
Many other computers are little more than 
fancy plastic boxes: until you start buying the 
‘add-ons’ to make them work, they’re not 
much use to you. 
Beware of seemingly attractive ‘computer only' 
prices. Make sure you take into account the 
add-ons’! 

And it’s over $500 cheaper than 
the Tandy TRS-80! 

If you buy the Dick Smith System 80, you’ll 
save over $500 on the current Tandy 
computer. 
The closest equivalent current model Tandy 

Computer is the TRS-80 model III, with 16K of 
memory, monitor, but no cassette recorder. 
Add a cassette recorder and the system sells 
for over $1450. We do not compare the 
System 80 against the TRS-80 model I as it has 
been discontinued in the USA, the country of 
manufacture and no longer sold here. 
The Dick Smith System 80 is supplied with 

16K memory and built-in cassette recorder. It 
doesn’t need a separate monitor, as it will plug 
in to any TV set. If you do add a separate 
monitor, the price is only $899. 
So you can save a bundle by buying the Dick 

Smith System 80 — and still have access to the 
huge range of software for the TRS-80! 



A fundamental 
understanding 
of computer 
technology will 
secure their 
future in 
tomorrow’s 
world. * 

Want to know more? 
We’ve prepared a detailed brochure showing 

you just what the Dick Smith System 80 Home 
Computer can do for you. All you have to do is 
ask for a copy. 
Call in to your nearest Dick,Smith store — 

have a chat with the helpful computer special¬ 
ist in the store — or drop us a line and we’ll 
gladly send you a copy free of charge. 

cKet 

& 

How will a home computer help 
my children? 
From what we've said, you might imagine that 

a computer might make us lazy. 
Far from it! Teachers report that students with 

access to computers at home are usually much 
more receptive to learning, and they learn 
faster. Consequently, they get better grades. 

But a computer can do much more than this 
for your children. It can teach you to read 
better, understand English or Mathematics 
easier, learn spelling, even teach you to touch 
type or read music. And much, much more. 
Very quickly, your children will learn how a 

computer works. What makes it go. You'll find 
that they’re even writing their own programs 
after a few weeks. And the more they learn, the 
more they want to learn. Because they can see 
the results of their learning immediately, it's 
enjoyable, so they want to learn more and 
more! 

*Read what a leading US 
magazine says: 

If a youngster graduates from school with no 
particular skills and applies for a job with Pacific 
(the local utility and telephone company) and if on 
the application he can claim 10 hours experience 

J)n a computer terminal and 
that's not much — it 

i qualifies for preferential 
| positioning on the hiring 
scale ..." 

'Minima! programming 
skills, nothing fancy, trans¬ 

lates into $1000 per 
year more in starting 
salary for a young¬ 
ster going into al- 
t most any job." 

Extract from 
PERSONAL 

COMPUTING 
September. 

1981 

Or even better . . . 
Take advantage of our exclusive trial offer 

below. There’s nothing better than ‘hands on’ 
experience! And you’re under no obligation. 

This is a list of private companies and Government departments 
who have chosen the System 80 computer above other brands. 
Australia Post 
Sydney University 
Blue Metal Industries 
A.I.S. Port Kembla 
Lysaghts 

RAAF Base Williamtown 
Department of Navy 
Department of Home Affairs 
Philips Comsumer Products 
University of Adelaide 

Department of Health 
Macquarie University 
Philips Consumer Products 
— Clayton 
NSW Police Department 

EXCLUSIVE 14 DAY TRIAL OFFER 
If you ve been thinking about a home computer for your family, but haven’t quite been able 

to make up your mind, here s an offer you shouldn’t miss out on, for your family’s sake. 
Buy a Dick Smith System 80 and use it in your own home for up to 14 days. If you’re not 

completely happy, you may return it (as long as it is in original conaition and packaging) for a 
full refund of the purchase price — no questions asked! 

You can even charge it to your Bankcard if you wish: for extended credit should you require 
it. 

With your System 80 computer, we’ll send you a free pamphlet detailing the programs 
currently available from Dick Smith Electronics. And remember — there are literally 
thousands of other programs available that will run perfectly in your System 80 computer. 1 

DICK SMITH Electronics 
MAIL ORDER CENTRE: PO Box 321, North Ryde, 2113. 
Phone: (02) 888 3200 V-'® ! 
Yes! I recognise the need for investing in the future. Please rush me a System 80 computer. 1 
(Cat. X-4005) I understand I can return it within 14 days for a full refund. 
I include $760 ($750 plus $10 insured road freight anywhere in Australia) , 

( 

i 

Name . •] 

Address (not a PO Box!) . . 

Postcode 

Method of payment: 

□ Cheque enclosed 

□ Postal Order enclosed 

Bankcard No. 

Expiry Date . . 

□ Please charge to my Bankcard Signature 

DSE/A061/LM • 



f\ n . gO by JAMIESON ROWE 
Technical Director, 

Dick Smith Electronics 

About the “software programmable” keys 
on the System-80 Mark II Business Computer 

Like other computers intended for day-to-day use in business 
applications, the System-80 Business Computer provides some 
special “software programmable” keys on its keyboard. These keys 
seem to puzzle quite a few people, so here’s a quick rundown on 
what they actually do and how they can be used. 

Since the System-80 Mark II Business 
Computer was released a few months 
ago, the feature most frequently asked 
about - both by intending customers 
and by our own store staff — has been 
the "software programmable" function 
keys. The other features, like lower-case 
letters, numeric keypad, inbuilt 
communications terminal program and 
so on seem to have been accepted quite 
easily, but fairly obviously many people 
find the concept of these keys hard to 
grasp. 

The funny thing is that the keys are 
really very simple in operation, as I'll 
now try to explain. In themselves, they 
don't do anything very special at all - in 
fact they do no more than any of the 
other keys. But when you understand 
what they do, and write a program to 
look for the codes they generate, they 
can be made to do almost anything you 
like! 

Well then, to begin. First of all, as you 
probably know, the keyboard of 
computers like the System-80 is 
software-scanned. That is, the actual 
keyswitches are connected between the 
"row" and "column" wires of a grid or 
"matrix", and the computer itself is used 
to scan the rows and columns, to detect 
which key is being pressed at any time. 

This is done by connecting one side of 
each key to one of eight "column" lines 
DK0-DK7, as shown in Figure 1(a), while 
the other side of each switch is 
connected to one of eight "row" lines 
AK0-AK7. The column lines are 
connected (via gated buffers) to the 
computer's data bus, while the row lines 
are connected to the eight least 
significant address lines. The net result 
of this is that the rows of switches 
effectively occupy certain "addresses" in 
the computer's "memory space". 

To "scan" the keyboard, the computer 
simply "reads" these memory addresses 
in turn, under the control of a small 
subroutine built into the BASIC ROMs. If 
any key is pressed, an appropriate code 
will be read into the computer's 
accumulator register. The subroutine is 
then arranged to compare this code with 
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a "lookup table", also in the ROMs, to 
find the corresponding ASCII code for 
the key concerned. 

So when you use the "INPUT" or 
"INKEY$" statements in the computer's 
BASIC, this is what really goes on. The 
result is that when you press a key, your 
program ends up with the ASCII code 
corresponding to the key you pressed 
(expressed in decimal). If you press the 
"A" key you get 65, the "3" key produces 
51, the space bar produces 32, and so 
on. 

Now for the special keys. Notice from 
Figure 1(a) that not all of the row 
positions are occupied in the keyboard 
matrix of the basic System 80. In fact the 
AK7 line is almost emptv, with only the 
two shift keys connected, while the AK3 
line has only three of its eight available 
positions used for the "X", "Y" and "Z" 
keys. 

Compare this with the keyboard for 
the System-80 Business Computer, 
shown in Figure 1(b). As you can see, 
four more keys have been added to the 
AK3 line. These are those mysterious 
"software programmable" function keys, 
F1-F4. So far, they don't look all that 
special, do they? Tney just look like four 
additional keys . . . 

Actually that's all they are! Just four 
more keys, over and above those 
required on the normal keyboard to 
generate all of the basic alphabetic, 
numeric and punctuation character 
codes. The only difference is that the 
keyboard scanning routine is arranged so 
that when any of these keys is pressed, 
the ASCII code generated is one not 
normally available from any of the other 
keys. 

The codes generated when each key is 
pressed are shown in Table 1, in three 
forms: binary, hexadecimal and decimal. 
Also shown is the conventional ASCII 
character corresponding to these codes, 
for reference. 

As you can see, the keys themselves 
simply produce the codes for four 
seldom-used punctuation symbols. So if 

special 

simply produce the corresponding 
symbols. 

But if your program is arranged to look 
for these "special" codes whenever it 
accepts input from the keyboard, they 
can be made to do almost anything you 
like. When the program sees the "95" 
code produced by the FI key it could be 
arranged to save a data file on disk, for 

DKo DKi OK 2 OKs DK* OKs DKa DKt- 

Fig. 1 (a), above, is the System-80 Mk I 
keyboard[ while Fig. 1 (b), below, is the 
System-80 Mk II Business Computer 
keyboard. 

DKo DKi OK 2 DKa DKa DKs DKa DK7 

example, or print it out on the printer. 
When it sees the "93" code produced by 
the F3 key, it could be arranged to abort 
itself and call in another program from 
the disk, and so on. 

(Continued on page 137) 
your program pays no 
significance to these codes, the keys will 
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Yes! With every 16K 

Sorcerer computer, we now include at< 
no extra charge, an additional 16K of RAM! Here's yourl 
chance to buy the superb Sorcerer, and save money at the] 
same time. 

Plus these other winning features: 
• Built-in serial and parallel ports — standard! 

• 2 cassette control ports — both with motor control! 

• Powerful graphics capabilities. 

• Expandable to 48K on board. 

• Uniquely versatile ROMP ACS™ — 
instant change to dedicated processor, 
and back again! 

• Built-in 4K ROM resident monitor. 

• Economic disk storage now available 
(optional) with Exidy's new FDS — 
floppy disk subsystem (does not need 
expansion interface). 

All this 
tor only 
$1395 
including 32K 
memory and 

standard 
BASIC 

ROMP AC' 

.Cat. X-3002 a 

ROMP ACS 
Give the Sorcerer its incredible 

versatility , 
One moment it's a word processor Then it's a product- \ 
ion controller Or a standard computer running a ^ 

4 program All you do is plug m the Rompac” The 
Sorcerer does the rest! 

Word Processor Pac™ 
Not only more powerful than most other systems ^ 

.it's far cheaper! It features auto text wrap-around, S 
auto checking of drastic commands, a search 
function, auto commands fit macro programming 
etc etc.(X-3085) 

279 
EPROM PACT 
Designed for users who want to use the Sorcerer for a 
dedicated iob fir can program their own EPROMs to do 

16K of. .. 

$1 [00 
it. Up to 16 f ROM available (X-3095) 

Development Pac’“ $10 {*501 
A powerful dedicated development tool: contains 
a debug, text editor, linking loader, assembler fit 

^ I/O routines. Complete with 90p manual. (X- 3090) 

Standard BASIC 
(Supplied with Sorcerer computer in basic price - not available as a 
separate item) 

UTILITY 
SOFTWARE 
ON CASSETTE 

IZ-80 DISASSEMBLER $<| M95I 
| This program disassembles' Z- A U 

80 machine language programs 
ie. it translates them back mto easier to follow 
assembly language It is a BASIC program, but 
may be used to examine any machine language 
program in the Sorcerer's memory X-3622 

I DEBUG 
Designed to make it much easier 
to troubleshoot Sorcerer machine 
language programs Lets you run programs one 
instruction at a tune, examine contents of proc¬ 
essor registers fir insert breakpoints mto the 

I program wherever needed X-3624 

$098 

SORCERER] 
GAMES 

SOFTWARE 
ION CASSETTE 
Tank 
Trap 

'1798 I A enemy tank is on the 
I rampage Your job is to 
I build a wall around it - £ 
I without getting run over. ^ 
I Fascinating! 

X-3628 

14 98 

DUMB TERMINAL 
Allows your Sorcerer to act as u . 
dumb' communications terminal for X" 3637 | 
communication with a larger computer or with 
other terminals via the RS-232C serial port 
Allows both duplex fit half duplex operation 

DISK UTILITIES 
FOR FDS fit 

MICROPOLIS 
IEXIDY CP/M $AABI 
. with exbasic flrfcO I 
I Supported by Exidy CP/M, EX- X-3710 
I BASIC is an extended disk version of 
I Microsoft” BASIC 80 Complete with com- 
I prehensive documentation g 

DSKCITOFI/PPRINT * Q 9 
I (Hard Sector). k^725 
I Disk driver fir proportional printing driver 
I for the Sorcerer Word Processor Check 
I these features ability to save fir load word 
I processor hies on disk, perform proportional 

spaced printing (Needs CP/M) 

I MICROSOFT EXT.* BR ftl 
BASIC FOR 

| FDS. The most extensive version of 
BASIC available for Z-80 based computers 
Features full line editing, all normal disk 

^ facilities fir commands, fir much, more! 

Mi# 

Martian I 
Invadersj 

Very similar to 'Space & 1 WQR I 
Invaders' A very chaU- V ■ i I 
enging game, requiring • * c 
skill & a fast mind X3626 

* Voodoo , p 
Castle 

An action packed $ £28 
adventure in the W X-3636 

Voodoo castle. Hours of fun! But 
beware of the Voodoo Man. 

Wilderness 128° 
Here you trudge through X 
the uncharted wilderness fighting foul 
monsters of many types Great fun! 

|*The Count $1 080 
One of the most chall- 
enging games ever written! You awa¬ 
ken in a bed in Transylvania You 
don't know why you're there but you'd 
better solve the puzxle before it's to 
late! X-3638 

Magic 
Maze $ | A 981 

Ten levels of play. You • ■» 
wander through a maze trying to 
stay on the right path and avoid 

k pitfalls. Fantastic! X-3620 

* LIMITED STOCKS 

DICK SMITH/-* 
Electronics --'y 

Mail Order Centre; PO Box 321, North Ryde 2113 Phone (02) 888 3200 

NSW 145 Parramatta Rd 

613 Princes Hwy 

818 George St 
531 Pittwater Rd 

147 Hume Hwy 

162 Pacific Hwy 

396 Lane Cove Rd 

30 Grose St 
125 York St 

173 Maitland Rd 

263 Keira St 

ACT 96 Gladstone St 

AUBURN 648 0558 

BLAKEHURST 546 7744 

BROADWAY 211 3777 

BROOKVALE 93 0441 

CHULLORA 642 8922 

GORE HILL 439 5311 

NORTH RYDE 888 3200 

PARRAMATTA 683 1133 
SYDNEY 290 3377 

TIGHES HILL 61 1896 

WOLLONGONG 28 3800 
FYSHWICK 80 4944 

QLO 166 Logan Rd 

842 Gympie Rd 

SA 60 Wright St 

VIC 399 Lonsdale St 
260 Sydney Rd 

656 Bridge Rd 

Cnr Dandanong h 

Springvale Rds 
Cnr Wharf St h 

Albany Hwy 

414 William St 

BURANOA 

CHERMSIOE 

ADELAIDE 

MELBOURNE 
COBURG 
RICHMOND 

391 6233 

59 6255 

212 1962 

67 9834 
383 4455 
428 1614 

WA 
SPRINGVALE 547 0522 

CANNINGTON 451 8666 

PERTH 328 6944 
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Glass fibres transmit coded laser pulses 

Australia’s first 
optical fibre network 
As this issue goes to press, work is proceeding on the most am¬ 
bitious distributed computing network ever constructed in Australia. 
A CDC Cyber mainframe computer and hundreds of smaller com¬ 
puters and terminals will be linked into a single network, joined by 
optical fibres capable of data transmission speeds of up to 1000 
million bits per second. 

The Computing Centre of the Universi¬ 
ty of Sydney is in the process of installing 
an optical fibre system which will even¬ 
tually link all the University's computers 
and terminals into one network. The 
system is the first large scale optical fibre 
network in Australia, and is one of the 
most sophisticated such networks in the 
world — a unique combination of recent 
advances in electronic technology. 

In the first stage of the installation, op¬ 
tical fibre links capable of carrying 
around 1000 million bits of information a 
second have been installed between the 
University Computing Centre and the 

Faculty of Engineering. The 10mm 
diameter cable contains two duplicate 
bi-directional links, each capable of car¬ 
rying information equivalent to 200 
separate television signals. 

When completed the network will 
have a total length of about three 
kilometres. The first stage involved the 
laying of 700 metres of cable. A team of 
four designers and technicians from the 
University Computing Centre con¬ 
structed the optical transmitters and 
receivers for the network, using infrarqd 
diodes and LSI communications protocol 
controller chips. At present, the com¬ 

pleted section of the network is being 
tested, running at a conservative one 
million bits a second (1 megabaud, in 
contrast to the 19.2 kilobaud transmis¬ 
sion speed available using copper cables 
and modems). 

Users of small computers anywhere on 
the University campus will eventually be 
able to access larger computers where 
necessary via the network. In addition to 
the convenience of this approach, huge 
savings will result from the avoidance of 
duplication of equipment. Any computer 
or peripheral device linked to the net¬ 
work will be available from any other 
terminal on the campus. 

Another advantage is that the Univer¬ 
sity's 200 plus video and printing ter¬ 
minals will be operated at much higher 
transmission speeds, avoiding the lag in 
response time which is now sometimes 
evident when many of the terminals are 
being used simultaneously. 

The main computing power of the net¬ 
work will be provided by the University's 
CDC Cyber 177-30 mainframe com¬ 
puter. At present, users of the Cyber 
must travel to the Computing Centre to 
pick up print-outs of the results of 
calculations made by the computer. 
When the network comes into full 
operation, inexpensive printers can be 
placed in individual buildings, making 
print-outs available directly to the 
workplace. 

When the link to the Department of 
Computer Science is completed by a 
cable laid in a duct under a main road 
that traverses the University campus, the 
network will provide a path to 
CSIRONET, the Australia-wide computer 
network of the CSIRO, and through OTC 
satellites to overseas networks, allowing 
large international data-bases to be ac¬ 
cessed directly. 

Besides a much higher bandwidth, or 
information carrying capacity, one of the 
advantages of optical fibre is that it can 
carry a digital signal, unlike telephone 
wires which carry analog signals. With 
the previously installed telephone links, 
modems at each end of every cable con¬ 
verted between digital and analog 
signals, introducing a time delay and a 
potential source of errors. 

Apart from its technical advantages, 
the network will save the University hun¬ 
dreds of thousands of dollars in rental 
costs of signal processing equipment. 

Computing Centre Manager Mr Brian Rowswell demonstrates that laser light shining 
into one end of the fibre optic cable is clearly visible at the other end. 

124 ELECTRONICS Australia, November, 1981 



PARIS RADIO ELECTRONICS 
HARDWARE DESCRIPTION 
S/09 6809 Computer w/128K Memory 
/09 6809 Computer w/56K Memory 
6540 Printer 132 characters 
8212 12” Terminal w/monitor 
DMF 2 Disk System w/2.5m Capacity 
CDS-1 Winchester Hard Disk System 
MP-09A 6809 Process/Board (assem) 
D5-2 double side/double density 720KB 
3809 1 28K Memory Expansion for S/09 
MP-LA Parallel Interface 
MP-L2 Dual Parallel Interface 
MP-N Calculator Interface 
MP-R Eprom Programmer 
MP-S Serial Interface 
MP-64 Memory board 64K 
MP-S2 Dual Serial Interface 
MP-SX Serial Interface Expansion 
MP-T Interrupt Timer 
S-32 Universal Static Memory Card 
MB 68XX 6809 Mother Board 

SOFTWARE TSC 
ASM09 Optimizing Assembler (5” or 8”) 
Flex 09 ver 2.8.1 w/manual 
Inventory Program 
Mail List Program. 
Word Processing Editor & Text Processor 
Word Processing Editor 
Text Processor 
SP-09-2 Text Editing Systefn 
SP-09-3 Mnemonic Assembler 
SP-09-4 Basic 
SP-09-5 Debug Package 
SP-09-6 Extended Basic 
SP-09-7 Standard Precompiler 
SP-09-8 Extended Precompiler 
UniFLEX Multi-tasking BASIC 
SP-09-10 Sort/merge 
SP-09-11 Utilities 
Uniflex Operating System 
Uniflex Basic 
Uniflex Pascal 
Pascal for Flex 09 

Microware Systems Corporation 
OS9 Level I Operating System 
OS9 Level II Operating System 
Basic 09 
Stylograph Word Processor 
OS9 Macro Text Editor 
OS9 Interactive Assembler 
OS9 Interactive Debugger 

D-5 Two double sided, double 
density, 5” disk drives with a total on 
line capacity of 720,000 bytes of 
data. Includes cabinet, power supply, 
connecting cable and controller. 
Controller will operate up to four 
drives. This is an ideal disk system for 
small stand alone word processing 
systems, or for businesses that do not 
work with large inventories. 

DMF-2 Double sided, double density, 
dual eight-inch disk system with an on 
line capacity of 2,400,000 bytes. Our 
"top of the line" disk system features 
a DMA type controller for fastest 
possible data transfers. This drive was 
designed for larger businesses and 
multi user installations. The DMF-2 will 
provide the fast operation necessary 
for systems running multiterminals 
under the UniFLEX operating system. 
Complete with a heavy duty 1 /8 inch 
metal cabinet, power supply, 
connecting cable and controller. The 
controller will operate up to four 
drives. 

Talbot Microsystems 
t Forth, t Forth + , Firmforth 

Computer Systems Centre 
Dynamite Disassembler 
6800/6809 

Universal Data Research Inc 
Data Base Manager for Flex 

for Uniflex 
Payroll, General Ledger 
Manufacturers Inventory 
Accounts Receivable, Accounts 
Payable. 
Washington Computer Services 
Record Management System 
Data Base Management 

MB-68XX MOTHER BOARD 
The MB-68XX Mother Board is an 
extremely versatile and universal 
mother board for SWTPC and similar 
SS-50 based systems. It provides 8 
slots for full sized (SS-50) boards and 
8 slots for I/O sized (SS-30) boards. 
Its main features are: 
1. Switch selectable 6800/6809 I/O 
addressing. 
2. Switch selectable 4/16 addresses 
per I/O slot. 
3. Baud rate generator for SS-50C 
and S/09 compatability. 
4. Schmitt trigger buffers on all data, 
address & control lines to I/O bus. 
5. Physical size & mounting replaces 
existing SWTCP 6800/09 mother 
boards. 
6. Extra thick 3/32” Epoxy board. 
7. High quality double sided plated 
through holes. 

cimix 
HARDWARE 
32K Static Ram Board 
16K Static Ram Board 
Expandable to 32K 
6809 Plus CPU Card 
5/8 Single Density Controller Board 
5” Double Density Controller Board 
5”, 8” DMA DD Controller 

PARIS RADIO ELECTRONICS 
7a BURTON STREET, DARLINGHURST, NSW 2010 

PO BOX 380, DARLINGHURST, NSW 2010. PHONE (02) 357 5111 
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LET THE 

AUlTItAimn founce 
bring mainframe power into your home or office 

WE ARE PROUD TO 
ANNOUNCE THE LAUNCHING 

OF AUSTRALIA’S FIRST 
MICROCOMPUTER 

INFORMATION UTILITY 

The AUSTRALIAN SOURCE is 
Australia's first microcomputer 
information utility, aimed at giving 
the average microcomputer user 
access to the computer data banks 
and also massive storage space 
previously only available to large 
Mainframe installations. The era of 
home computers has now officially 
begun in Australia, now that the 
AUSTRALIAN SOURCE is here; 
as now, any small businessman or 
student can have on his desk for 
an extremely small cost, a system 
that has the level of storage power 
and access to data banks for which 
only a few years ago, government 
departments and large private users 
were paying millions of dollars. 

The AUSTRALIAN SOURCE 
can be accessed through a number 
of 'approved' personal computers, 
and terminals, by use of an 
accoustic coupler or modem. 

Users will receive a number of 
benefits which will include: 

INFORMATION SERVICES 

Members will have access to a 
number of information sources which 
will include the latest news, sports 
results, financial reports, and farm 
information. 

NATIONWIDE ELECTRONIC MAIL 

Members will be able, also, to 
communicate nationwide with other 
AUSTRALIAN SOURCE members 
through our electronic mail system. 

THE AUSTRALIAN SOURCE 

RECOMMENDS 3M DISKETTES 

SOFTWARE BANK SPECIAL 

Users will have access to a myriad 
of computer programs that wiII include 
entertainment, educational aids, 
programming and diagnostic tools, 
ana financial applications. 

MAINFRAME POWER 

Users will have the capability to 
make use of the Mainframe's huae 
storage capacity by using any of our 
large programs, or storing your large 
programs on our system. 

SHOP AT HOME 

You can take advantage of our 
'shopping by computer' system to 
get the best prices on a number of 
popular consumer items. 

EXTREMELY EASY TO USE 

You do not have to be a computer 
programmer to make use of the 
AUSTRALIAN SOURCE. All of the 
instructions are in everyday English, 
so that even the younger members of 
your family will be able to operate 
the system> 

LOW COST 

While services like these used to 
cost tens of thousands of dollars 
to the government departments and 
large corporations who used them, 
they are now available to you for 
less than the cost of a packet of 
cigarettes a day for the *average’ 
user. * 

You can join the AUSTRALIAN 
SOURCE by paying a one-time 
joining fee (normally $100) and a 
small hourly user charge (normally 
$10 an hour 8 a.m. — 6 p.m. and 
$4.50 an hour 6 p.m. — 8 a.m.). 

CHARTER MEMBER OFFER 

Joining before 1st February, 1982, 
qualifies for CHARTER MEMBER 
status; substantial discount off the 
normal $100 joining fee; and a 
lifetime percentage discount off the 
normal hourly user charge. 

TO FIND OUT MORE ABOUT 
THESE EXCITING SERVICES OF 
THE AUSTRALIAN SOURCE AND 
HOW WE CAN TURN YOUR OWN 
MICROCOMPUTER INTO A MAIN¬ 
FRAME. PLEASE COMPLETE 
THE COUPON, BELOW: 

INFORMATION REQUEST 

Please send me your free information package 
on the services available from the AUSTRALIAN 
SOURCE and how I can join. 

Ql have a computer 

brand. model. 

0please send me information on low 
cost equipment packages I can use to 
take advantage of the AUSTRALIAN SOURCE’S 
SERVICES. 

NAME. 

ADDRESS. 

CITY. 

STATE. POSTCODE. 

PHONE. 

Mail to: 
THE AUSTRALIAN SOURCE 
(A Division of Tergo Quen Ply., Ltd.) 
364 Latrobe St. 
Melbourne, Victoria 3000 

(03) 329-7998 
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Previously, smaller computers and ter¬ 
minals throughout the University were 
linked to the Cyber by telephone cables 
and modems rented from Telecom. 
Modems must be connected to each 
end of the telephone cable, and each of 
the University's terminals required a 
separate cable. 

In addition, Telecom's modems are 
designed to carry a strong, unbroken 
signal over long distances - from Sydney 
to Perth if necessary. With transmission 
distances of a only a few kilometres, the 
University was paying for more powerful 
equipment than it really needed. 

In the optical fibre network the 
modems are replaced by '.'node com¬ 
puters" at either end of the line. A node 
computer, typically an LSI II minicom¬ 
puter with specialised interfaces, can 
receive information from dozens of dif¬ 
ferent terminals and send them down a 
single cable to a second node computer 
at the other end. The receiving com¬ 
puter separates the signals from each ter¬ 
minal and forwards them to their 
destinations. 

The node computer accumulates 
characters typed into a terminal until the 
line is complete then sends the informa¬ 
tion down the high speed trunk-line as a 
single "packet" of information in digital 
form. Each packet contains the ad¬ 
dresses of its source and destination and 
a cyclic redundancy check (CRC) code 
which insures the integrity of the data. 
The packet is passed from one node to 
another until it reaches its destination 
and, as a safeguard, the node computer 
will request a retransmission of the 
packet if the CRC code indicates that an 
error has occurred. 

Welcome though these advantages 
are, even more dramatic changes are in 
store in the future — changes which will 
affect the very nature of computing in 
the University. Mr Brian Rowswell, 
Manager of tne University Computing 
Centre, says "This is probably the most 
interesting aspect of the network, and 

Cable laying required special equipment 

Technical Officer Mark Phillips checks a board which interfaces a node computer to 
terminals. All interfaces for the network were built at the University. 

the hardest to predict". 
In recent years the emphasis of large 

scale computer design has turned to 
distributed processing - two or more 
processors operating in parallel and shar¬ 
ing the work load. One of the major 
drawbacks of this approach is the 
degradation of processing speed caused 
by excessive delays as one processor 
communicates witn another. Overhead 
times incurred by communications pro¬ 
tocols and management of remote 
resources can reach a point where ad¬ 
ding more processors to the system ac¬ 
tually results in a decrease in the amount 
of work done by the system in a given 
time. 

Very high speed data paths are one 
way around this problem, but up to now 
such data paths have been available over 
short distances only. The optical fibre 
network will provide an extremely high 
speed data path which will span the 
whole University campus. 

The result is that ideas of distributed 
processing now seen only in the design 
of a single computer can now be applied 
to the network as a whole. Every com¬ 
puter in the University will eventually 
become part of a single distributed pro¬ 
cessing facility, a giant computer spread 
through many buildings, with specialised 
peripherals available for particular tasks 
and main-frame computer power 
available to every user. 

Brian Rowlands gives an example: "a 
laboratory computer which is monitor¬ 
ing the results of an experiment in X-ray 
diffractometry could request a large host 
computer to analyse a set of data and 
then, depending on the results, take a 
different set of measurements, perhaps 
using a different scan to get 
measurements of greater accuracy. That 
same small computer could then request 
a processor controlling disc storage to 
update a result file." 

The duplication of the optical path 

within each cable means that even if one 
path fails completely, the node com¬ 
puters at either end will still be in com¬ 
plete communication with one another. 
If a node computer fails, only the devices 
connected to that node will be affected. 
Critical devices such as the Cyber are 
connected to two nodes. 

All of the major components of the op¬ 
tical fibre network are sourced locally. 
Research and development of the op¬ 
tical fibres used in the system was car¬ 
ried out at the North Ryde, NSW, 
Research Laboratories of Amalgamated 
Wireless (Australasia) Ltd. Olex Cables 
Ltd of Victoria assembled the optical 
fibres into a shielded, waterproof cable 
containing strengthening strands to pro¬ 
tect the fibres from strains imposed by 
the laying process. 

Telecom Australia laid the cable for the 
University, using special equipment built 
at the University's engineering 
workshops. Experience gained by 
Telecom in this installation will con¬ 
tribute to further applications of optical 
fibres in Australian telecommunications. 

Radius of curvature of the cables must 
be no less than 100mm, to prevent 
possible fracturing of the optical clad¬ 
ding, and no more than 100kg strains 
must be imposed by the laying process. 
Tests of the completed sections of the 
network by AWA show that the 
transmission characteristics of the fibre 
have been unaffected by the laying pro¬ 
cedure - answering an important ques¬ 
tion for future applications. 

Other organisations with computers 
and terminals scattered through many 
buildings will be watching the progress 
of the University work with great in¬ 
terest. As pioneers of the high speed op¬ 
tical fibre computing network, Sydney 
University is likely to become a 
showplace for those wishing to improve 
the utilisation of their currently installed 
computers. ® 
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New computer designed in Australia for school use 

A new microcomputer, designed in 
Australia specifically for school use, was 
released recently in Melbourne by Pro¬ 
fessional Australian Systems Pty Ltd. 
Shown above with the Dyad "Dragon" 
computer are the company's Managing 
Director, Mr Neil McKellar (left) and Mr 
Bill Penrose, Technical Director. 

At the launch of the new machine, Mr 
Penrose said that the Dragon had been 
designed to compete by price and quali¬ 
ty against the best the overseas manufac¬ 
turers can produce. 

Designed and developed as a modular 
system, the computer is said to meet the 
requirements of any school for both 
computer education classes and school 
administration. The modular design 
allows a school to purchase a basic 
system which may be expanded as the 
curriculum develops. 

The basic system will retail for under 
$2500 and includes a central processing 
unit, a card reader, card hopper feed, 
16K of RAM, video display, keyboard 
and cassette interface. It is based on the 
6802 microprocessor running at a clock 
speed of 2MHz. 

An expanded system includes 48K of 
RAM and 630K of disk storage on two 
quad density Micropolis disk drives. 
Printers and other peripherals can be in¬ 
terfaced through two in-built RS 232 
serial ports. 

As described to us, the Dragon has 
some interesting features. The card 
reader can handle up to 60 cards a 
minute, either fed by hand or 
automatically by the card hopper. Basic, 
Pascal and test data cards can be read. 

Remote programming on university 
type cards, batch processing and 
automatic abort of program errors are 
some of the features offered by the card 
reader. 

The video display is controlled by soft¬ 
ware in ROM which allows the size of 
the display to be varied to suit the televi¬ 
sion used (both 16 x 64 and 24 x 80 
display formats are available for exam¬ 
ple). Medium resolution graphics are 
available in eight colours, and flashing 
characters and reverse video are also 
featured. 

Upper and lower case ASCII characters 
ana 32 special characters can be 
displayed. 

Formats for the 300 baud cassette in¬ 
terface are also under software control 
and can be either Kansas City standard 
or Apple II or TRS-80 compatible. 

Extensive software is available for the 
Dragon in addition to the 14K Dyad Basic 
in on-board ROM. Disk-based systems 
use the FLEX operating system - the in¬ 
dustry standard for 6800 and 6809 
systems. Pascal, FORTH and Lisp can be 

used with the system, as well as alter¬ 
native versions of Basic. 

Software conversion packages for Ap¬ 
ple and Tandy programs can also be sup¬ 
plied, although we don't have details. 
The Dragon's Computer Assisted Instruc¬ 
tion (CAI) library includes programs for 
teaching maths and algebra, and word 
processing and accounting packages are 
available off the shelf for school ad¬ 
ministration use. 

Because the Dragon is designed and 
manufactured in Australia all purchasers 
will be able to communicate directly 
with the manufacturers. Software sup¬ 
port is also offered by PAS. All Dyad 
equipment carries a 12 months warranty 
on parts, labour and return freight if ser¬ 
vice is necessary. 

The Dyad Dragon is distributed by 
Zephyr Products, 70 Batesford Road, 
Chadstone, Vic 3148. 

Australian Source 
computer network service 

A new company, Australian Source Pty 
Ltd, has announced the launching of the 
"Australian Source" - Australia's first 
dial-up computer information service. 
With "Australian Source" microcomputer 
users have access to computer data 
banks and storage space previously 
only available to large mainframe 
installations. 

'The launching of the Australian Source 
microcomputer network in Australia is 
probably the most singularly important 
event yet to take place in the 
microcomputer industry in this country," 
according to a spokesman for Australian 
Source Pty Ltd. "For the first time the 
world of huge data banks and massive 
computer power previously only 
available to large corporations and 
government departments can now be 
put into any office or home." 

A number of "approved" computer 
systems, including the Apple II, 
System-80, TRS-80 and Atari machines 
can be connected to Australian Source. 
Users will have access to information 
services including news, sport and 
financial reports, and will be able to 
communicate with any other user of the 
network through their computer. 
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CAN YOU AFFORD NOT TO SUBSCRIBE TO MICRO-80? 
MICRO-80 is a monthly magazine dedicated to users of SYSTEM 80 and TRS 80 microcomputers. Owned and produced entirely in Aus 
tralia, each issue of MICRO-80 contains at least six programs, articles, useful hints and answers to readers' problems; all designed to help 
YOU get the most out of your SYSTEM 80 or TRS 80. Since MICRO-80's first issue in December 1979, we have published over 80 major 
pieces of software and 10 hardware projects. Most of the programs and articles are written by our readers to whom we pay publication fees 
thus enabling them to make their hobby pay. MICRO-80 readers can save money by buying Tandy products at 10% discount from an 
authorised dealer - for details see any issue of MICRO 80. Our sister business, MICRO-80 PRODUCTS, sells Australian designed and pro 
duced software and high quality, imported goods at low, sensible prices. We repeat, if you own a SYSTEM 80 or TRS-80, 

CAN YOU AFFORD NOT TO SUBSCRIBE TO MICRO*80?.12 month subscription delivered to your door, only $25.00 

CASSETTE EDITION only $60.00 for 12 months 
If you do not have enough time at the keyboard to type in the program listings which are published in MICRO-80 each month, then you 
need a cassette subscription. As well as MICRO-80 magazine, you receive a cassette each month containing all the programs listed in the 
magazine. 

SPECIAL OFFER TO ALL NEW SUBSCRIBERS TO MICRO 80 
A FREE cassette containing 6 programs (3 Level I + 3 Level II), together with complete documentation, will be sent to every new subscriber 
to MICRO 80. 

Suspicious of mail order? Then send $2.50 for a single copy of MICRO-80 and see for yourself that this is the magazine for you! 

Daisy Wheel Typewriter/Printer 
MICRO-80 has converted the new OLIVETTI ET-121 DAISY WHEEL typewriter 
to work with the TRS-80 and SYSTEM 80 or any other microcomputer 
with a Centronics parallel port (RS 232 serial interface available 
shortly). The ET-121 typewriter is renowned for its high quality, 
fast speed (17 c.p.s.), quietness and reliability. MICRO-80 is 
renowned for its knowledge of the TRS-80/SYSTEM 80 and its sensible 
pricing policy. Together, we have produced a dual-purpose machine:- 
an attractive, modern, correcting typewriter which doubles as a 
correspondence quality Daisy-wheel printer when used with your 
micro-computer. 

How good is it? - This part of our advertisement was typeset using 
an ET-121 driven by a TRS-80. Write and ask for full details. 

MPI DISK DRIVES 

MPI is the second biggest manufacturer of 
mini floppy disk drives in the world. They 
produce a family of high quality 5%" drives 
with super-fast track-to-track access times 
(5ms!) 
40 TRACK SINGLE HEAD . $339 
40 TRACK DUAL HEAD . $449 
80 TRACK SINGLE HEAD . $499 
80 TRACK DUAL HEAD . $599 
Dual head drives use both sides of the disk 
and occupy two drive positions — it is like 
having two drives for little more than the 
price of one! 
Prices quoted are for bare drives. Add $10 
per drive for a cabinet and $30 per drive for 
a power supply. 

DISKETTES FOR TRS 80 
NASHUA 40 track single side . . . .S4.50 ea 
VERBATIM 40 track double side. .$5.90 ea 
VERBATIM 77 track single side . .$5.90 ea 

THE FABULOUS 

NEWDOS 80 
IN STOCK NOW! 

ND-80 . $149 
The disk operating system that gives: 
• New basic commands that support 

variable record lengths up to 4095 
bytes long. 

• Mix or match disk drives — supports 
any number of tracks from 18 to 80. 
Use 35, 40 or 77 track 5" mini disk drives 
or 8" disk drives, or any combination. 

• A security boot-up for basic or machine 
code programs. User never sees "Dos- 
ready" or ''Ready'* and cannot "break" 
clear screen or issue any direct basic 
statement including "List". . . 
. . . and much, much more 

SYSPAND 80 
FOR THE SYSTEM 80 

$119.00 
SYSPAND 80 is a self-contained module 
which connects to the expansion port on 
your SYSTEM 80 and gives you a CEN¬ 
TRONICS parallel port to drive a printer 
PLUS the TRS-80 40 line bus. SYSPAND 
80 allows you to connect all Tandy peri¬ 
pheral, including the expansion interface, 
disk drives, MICROTEK MT-32 memory 
expansion unit and the fabulous EXATRON 
STRINGY FLOPPY. 

TRS-80 MEMORY EXPANSION UNIT 

MT-32 ... $149.00 
The MT-32 is manufactured by MICROTEK 
Inc., USA. It provides a CENTRONICS 
printer port and sockets for up to 32K of 
dynamic RAM. It comes complete, ready to 
plug into the expansion port of your Level 
II 16K machine. (Will also work with your 
SYSTEM 80 via SYSPAND 80). 

MT-32A without RAM.$149.00 
MT-32B with 16K RAM.$204.00 
MT-32C with 32K RAM.$249.00 

16K MEMORY EXPANSION KIT 

ONLY* 30'ncl. p&p 

These are prime, branded, 200 ns (yes, 
200 ns!) chips. You will pay much more 
elsewhere for slow, 350 ns chps. Ours are 
guaranteed for 12 months. A pair of DIP 
shunts is also required to upgrade the 
CPU memory — these cost an additional 
$4.00. All kits come complete with full, 
step-by-step instructions, no soldering is 
required. You don't have to be an electronic 
type to instal them. 

77 TRACK 
DISK DRIVES 

DOUBLE YOUR CAPACITY 

DD-7S . $775 

Micropolis Floppy Disk, 77 Track, 100% 
larger capacity than most mini-floppy drives, 
complete with cable, power supply, chassis, 
and includes NEWDOS '80. 

DISK DRIVE HEAD 
CLEANING DISKETTES 

$29.00 plus $1.20 p&p 
Disk drives are expensive and so are diskettes. 
As with any magnetic recording device, a 
disk drive works better and lasts longer if 
the head is cleaned regularly. In the past, 
the problem has been, how do you clean the 
head without pulling the mechanism apart 
and running the risk of damaging delicate 
parts. 3M's have come to our rescue with 
SCOTCH BRAND, non-abrasive, head 
cleaning diskettes which thoroughly clean 
the head in seconds. The cleaning action is 
less abrasive than an ordinary diskette and 
no residue is left behind. 

AUSTRALIAN SOFTWARE 

We have a wide range of Australian software available. Send for a free catalogue 

To: MICR080 

P.0. Box 213, Goodwood, S.A. 5034 

Please rush me the items checked below: 

[ 12 month subscription to 
MICRO-80 and my free 
software cassette 

^ 12 month subscription to 
MICRO-80 and the cassette 
edition, plus my free 
software cassette . 

QThe lastest issue of MICRO-80 

$24.00 

$60.00 

$2.50 

PLUS THE ITEMS LISTED BELOW 

DESCRIPTION PRICE 

TOTAL ENCLOSED 

Name ... 

Address . 

. Post Code . 

welcome here 

Please debit my Bankcard $ 

Expiry date . 

Signature. 

MICRO 80 
PRODUCTS 

(08) 272 0966 

433 MORPHETT STREET. 

ADELAIDE S.A. 5000 
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MONOBLOC 
Worlds most popular 
Ceramic Capacitors 

m 

^PROFILE 
OES/G/v 

Monolithic construction 
X5U Temperature range -55°C to +85°C 

ERIE Red Cap Monobloc' Ceramic Capacitors are in a 
quality class by themselves and today represent a standard 
of excellence unequalled in the industry. 

Monobloc capacitor elements, solid structures of fused 
ceramic, are produced in a wide range of capacitance 

values. 
They offer inherent stability with conservative voltage 

ratings for long, trouble-free life. 
The new low-profile construction, with height reduced by 

1 /3rd compared with other monolithic types, has been 
designed specifically for the innovators of the electronics 
industry. These ceramics are ideal for compact designs 
and will play a significant role in high density applications. 

Volume delivery ex-stock in these popular values. 

.01 uF, ,047uF, ,1uF, ,22uF, ,47uF, I.OuF. 

Technical information available on request. 

f 

Soanar Electronics Pty Ltd 
A member ot the A & R Soanar Electronics Group 
30 Lexton Road. Box Hill, Vic., 3128. Australia 

VICTORIA: 840 1222 QUEENSLAND: 52 1131 
N.S.W. 789 6733 WEST. AUST. 381 9522 
STH. AUST. 42 8918 TASMANIA: 31 6533 
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V RADIOPHYSICSJ 

CSIRO DIVISION OF '-' 
RADIOPHYSICS V 

Cnr Vimiera and Pembroke Roads, Epping NSW 2121 

OPEN DAYS 
SATURDAY 28 NOVEMBER 1981 

1pm to 5pm 
SUNDAY 29 NOVEMBER 1981 

11am to 5pm 
This year marks the 20th anniversary of the Parkes 64m radio 
telescope. Displays detailing the achievements of the telescope 
over this time will be a highlight of the Open Day. Approximately 
30 displays and laboratories will be open for inspection. The diver¬ 
sity of activities within the Division will be presented under the 

theme. 

UTILIZING RADIO WAVES 
Astronamical research in the Division includes theoretical 
astrophysics and observational astronomy of the Sun, planets, the 
Galaxy and extra-galactic objects. Unusual objects such as 
quasars, pulsars, neutron stars and black holes are being in¬ 
vestigated. Applied projects also cover a wide range: the In¬ 
terScan microwave landing system for aircraft; the use of radio 
waves for non-invasive measurements of cancerous tissue; the 
use of lasers in the frequency analysis of signals; and the signal 
analysis of the voice recordings of infants in a project related to 
“cot death”. 

Further enquiries: Mrs McIntosh, telephone 868 0222 
Parking is available on site or nearby. 

AN INTRODUCTION TO 

DIGITAL 
ELECTRONICS 

FOURTH 
EDITION 

Electronics is going digital. 
This book can help YOU go 
right along with it. 

Electronic equipment now plays an important role in almost 
every field of human endeavour. And every day, more and 
more electronic equipment is “going digital”. Even professional 
engineers and technicians find it hard to keep pace. In order to 
understand new developments, you need a good grounding in 
basic digital concepts, and An Introduction to Digital Elec¬ 
tronics can give you that grounding. Tens of thousands of peo¬ 
ple _ engineers, technicians, students and hobbyists — have 
used the previous editions of this book to find out what the 
digital revolution is all about. The fourth edition has been up¬ 
dated and expanded, to make it of even greater value. 

Available from “Electronics Australia”, 57 Regent St, Sydney. 
PRICE $4.50 OR by mail order from “Electronics Australia”, 

PO Box 163, Chippendale 2008. PRICE $5.20. 



The most important 
feature of a small 
computer ♦ ♦♦ 

.♦.is where you 
buy it. 

It's the key to making the most ot 
your microcomputer system Because 

the right computer store will provide 
you with the support, service, software and 

supplemental equipment that can make the 
difference between total satisfaction and total 
frustration with your system. 

Filling this vital role was the concept behind 
ComputerLand Our purpose is to provide you with 
ready access to the entire world of microcomputing. 
Today we represent over 50 different manufacturers 
and suppliers. But no matter what brand or type of 
equipment you purchase or lease from Computer¬ 
Land, you get an extra feature no one else can 
offer — the resources of the world's largest network of 
computer stores 

Information. At ComputerLand, 
you deal with a staff of thoroughly trained and 
experienced professionals We know small 
computers And since we deal only in small 
computers, we know them a lot better than anyone 
who also has to know CB radios, burglar alarms, 
stereos, TV sets, copy machines and typewriters 

We can help you choose the computer system 
that best meets your needs. If you have an installed 
system, we can tell you which accessories and 
programs are compatible 

We can also put you in touch with computer 
clubs, classes, and other customers who have 
situations similar to yours 

Choice. ComputerLand has the widest 
selection of small computer products you'll find 
anywhere. And every product we offer has been 
evaluated and approved by our expert product 
selection committee 

We have no ties to any single manufacturer, so 
we don't have to try to sell you any single brand. We 
can combine computers, accessories, and programs 
from several different sources to meet your specific 
needs. You don't have to adapt your needs to fit our 
system At ComputerLand, you have complete 
freedom of choice Because we do. And as your 
computer needs expand, we have the add-ons and 
programs that can make your computer expand 
as well. 

Support. The right computer store 
becomes even more important after you buy. 
Because that's when you'll need warranty service, 
routine maintenance, technical assistance, training, 
software — or just someone friendly to call when you 
have a question. ComputerLand provides all of the 
above and then some 

We give your equipment a complete checkout 
before it leaves the store We can do most repairs 
in-store so you don't have to wait while your 
equipment makes a round trip to the manufacturer 
And if the equipment is needed for business, we can 
provide priority service So come to ComputerLand 
and let us introduce you to small computing. We want 
to be your computer store 

ComputerLand® 
Adelaide — 
Brisbane — 
Canberra — 
Gold Coast — 
Melbourne: 
City Centre — 
South City — 

125 PIRIE STREET PHONE 223-5083 

127 CREEK STREET PHONE 221-9777 

22 COLBEE COURT PHONE 822-342 

126 SCARBOROUGH STREET PHONE 32-8300 

123 LONSDALE STREET PHONE 662-2133 

CNR KINGS WAY and ALBERT ROAD PHONE 26-6647 

Perth 
Sydney: Bondi Junct. 

Burwood 
Chatswood 
City Centre 
Parramatta 
Ryde 

5 MILL STREET (ACROSS FROM THE HILTON) PHONE 321 4671 

119 OXFORD STREET PHONE 389-4466 

31 BURWOOD ROAD 

CHATSWOOD PLAZA SHOP 3 PHONE 411-7611 

31 MARKET STREET PHONE 290-2955 

CNR VICTORIA ROAD and CHURCH STREET PHONE 683-3199 

TOP RYDE SHOPPING SQUARE SUITE 5 

1 COMPUTERLAND AUSTRALIA PTY. LTD. 1981 For other locations open.ng soon R<ng i02 27-8959 
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Programs including games, educational 
aids and diagnostic tools will also be 
available to users as well as the central 
computer's huge storage capacity. 

Hardware required consists of an 
approved computer and an acoustic 
coupler (modem). The user will be 
charged a one-time joining fee and an 
hourly charge. According to Australian 
Source Pty Ltd charges for the average 
user should work out at less than $1 a 
day, and in return the user will in effect 
have a mainframe computer on his desk. 

For further information contact 
Australian Source Pty Ltd, 364, Latrobe 
St, Melbourne, Vic, 3000. 

Computer science course 
admissions limited 

As reported in Pacific Computer 
Weekly for September 11, student 
quotas in computer science courses at 
tertiary institutions are to be greatly 
reduced for 1982. 

The NSW Institute of Technology will 
be accepting only 100 full-time students, 
as against 180 this year and 48 part-time 
students, compared to 120 this year. 
Other institutions said to be examining 
cuts in student intake include 
Melbourne, Monash and Sydney 
Universities. 

Reasons for the reduction in student 
intake are many. Increased numbers of 
students at NSWIT in 1981 meant that 
student/staff ratios in computing science 

were twice those of other courses. Large 
numbers meant that it was very difficult 
for students to gain "hands-on" 
experience with the limited amount of 
hardware available. 

Even if more funds were available for 
computers and terminals, shortage of 
teaching staff would remain a problem. 
Industry demands for computing science 
graduates and the small numbers 
graduating each year result in all 
available graduates taking positions in 
industry. 

Versatile development 
system from Philips 

Philips' PM4421 microcomputer 
development system was shown for the 
first time in Australia at IREEECON '81. It 
is a powerful tool for increasing 
efficiency in the design of micro¬ 
processor based systems, and can pro¬ 
vide significant savings in time and cost 
throughout the development of a new 
product. 

PM4421 provides the software 
designer with development aids such as 
a text editor, assemblers and high level 
languages. Design of hardware is eased 
by the provision of facilities for real-time 
in circuit emulation, program tracing and 
signal state analysis. When the time 
comes to put the software and hardware 
together the development system can 
test the completed device under actual 
operating conditions before final 
production decisions are made. 

Software for the PM4421 includes 
Philips' "Instrumental Basic", which 
allows the computer to be used for 
control of monitoring and measuring 
instruments. Programs written in Basic 
can be used to operate various 
instruments and peripherals with 

COMPUTER 

SYSTEMS UrtiMef5** 
(aust) V)'''* Qop\e* 

|pro9ta 
283 Clarence Street 
Sydney NSW 2000 

Telephone 292402 - 9221709 
Associated with QT Inc - USA 

This is the ideal portable Eprom programmer, for “on-site” conversions and repairs. 
It can work in stand-alone copier mode, but can be easily interfaced to any microcomputer to make up a powerful 
software development and modification system. 

MAIN FEATURES. 
1. Simple to operate. 
2. Small enough to carry in a brief¬ 

case or toolbox. Will run in 
“stand-alone” mode as an Eprom 
copier. 

3. Interfaces to any microcomputer 
(through 2 parallel ports) if re¬ 
quired for firmware modifica¬ 
tions, copying to/from disks, etc. 

4. Eprom type easily selected by plug-in “personality module”. 
5. Will program the following types of Eproms: 

2708 
2716 Triple supply 
2516 Single supply 
2716 Single supply 
2732 Intel 
2532 TI/Motorda 

6. Provision to check for fully erased Eprom. 
7. Provision for data verification. 
8. Capable of copying to/from different types of Eproms and combining dif¬ 

ferent types. 
9. Software available for CP/M based systems. 

PRICE: 
$420.00 plus sales tax and delivery charges if applicable. Includes any 
choice of two personality modules. 
Additional standard personality modules $13.00. 
Special modules: POA 
Features, specifications and pricing are subject to change 
without notice. 

optional IEC instrument bus or V24 
interfaces. Instrumental Basic is an 
enhanced version of ANSI Basic that also 
simplifies programming and contains a 
wide range of error messages for easy 
program debugging. 

Pascal is also available for use with the 
development system. Philips believe that 
Pascal's combination of control 
structures, powerful data typing and 
ease of use make it ideal for 
microcomputer development appli¬ 
cations. 

Philips enhanced Pascal complies with 
international ISO recommendations and 
offers users of the development system 
the advantages of clarity and portability 
of programs between different systems. 
Pascal compilers are available for several 
popular microprocessors including the 
8080, 8085, Z80 and 6809, and programs 
written in Pascal can be run on any of the 
processors simply by loading the 
appropriate compiler from disk. 

Using the development system's 
linking facility, programs written in 
assembly language can be added to 
Pascal programs. 

For further information on the PM4421 
microcomputer development system 
contact Philips Scientific & Industrial 
Equipment, 25-27 Paul Street, North 
Ryde, NSW, 2113. 

TRS-80 Whisperdisc 
CISA Microcomputing has announced 

that they have been appointed agents 
for the Olympia range of electronic 
Whisperdisc computer term¬ 
inal/typewriters. The Olympia Whisper¬ 
disc can act as either a stand-alone daisy 
wheel typewriter or a printing computer 
terminal with a printing speed of more 
than 200 words per minute. 

CISA is introducing the Whisperdisc 
with a $2200 price tag - inexpensive in 
comparison with other daisy wheel 

Micronews 
Continued ► 
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PMS100 

S100-Z80 
MICROCOMPUTERS 

Introducing the PMS100 by SME Systems, an all new package microcomputer based on a Z80 
CPU This system will suit all users ranging from computer technicians, programmers and small 
to medium company accounting requirements. 

DATASOUTH DS180 

Technical specifications are as follows 

4 Mh/ Z80 CPU, 64K Dynamic memory with bank select to allow up to 8 pages of 64K each, 
and up to 256K of RAM on a single board, RS232 serial port and 8 bit parallel ports. Up to 16K 
EPROM which can be switched out after power up to allow a full 64K of user RAM per bank. 
Dual QUME 8" d/sided drives running at single or double density. Density selection is auto¬ 
matically chosen by the use of double or single density formatted disks. External Mini drives 
can also be interfaced to the controller. The DOS supplied is compatible with standard CP/M and 
CDOS to allow a wide selection of software to be used, such as MBASIC, CBASIC, COBOL, 
ALGOL, PASCAL, FORTRAN, ASSEMBLY LANGUAGE, WORD PROCESSING, MULTI¬ 
USER, MULTITASKING, AND ACCOUNTING PACKAGES. All of which can be supplied from 
SME Systems. 

The Datasouth Printer is a 180 cps dot 
matrix printer with a long list of 
features - bi-directional/logic seeking. 
1000 character buffer. 9 x 7 dot matrix, 
expanded characters, 1 to 6 paper 
copies, 96 ASCII char set, 132 column 
print width, tractor feed (adjustable!, 
top of form, 6/8 LPI, parallel & serial 
interface, perforations skip-over, self 
test, floor mount stand & paper holder 

S2995.00 

TELEVIDEO TVI950 

The Televideo TVI 950 terminal is a 
smart 80 x 25 display with detached 
keyboard and a host of features 
advanced editing with wraparound, 
smooth scrolling, 15 baud rates, printer 
port IRS232I, protected fields, under¬ 
lining, split screen, programmable 
function keys, 15 special graphic char¬ 
acters, non-glare & tiltable screen. 

$1595.00 

S100 CARD CARE 
The PMS100 ts AUSTRALIAN designed and built and can be 
complete turnkey system including terminal, printer and software. 

CARTRIDGE DRIVE 
5 + 5 MBYTE 

This is the way to bring mainframe 
storage to the micro's. It allows (jard 
disk advantages with built in back up. 
We have software & hardware to inter¬ 
face to SI00, Apple & Tandy systems. 
Easy to install & operate, removable 
media, built in 512 byte buffer, high 
speed LSI controller, can daisy chain 
up to 4 drives. 

$6250.00 

lied as a basic system or as a 

DUAL 8” DRIVE 

A new product from SME is a dual drive 
package available in a bench mount or 
rack mount style. It uses dual 8" double 
sided, double density compatible drives, 
in a low profile cabinet. Built in power 
supply, line filter & cooling fan. Drive 
interface is via a 50 way centronic type 
connector. This unit is supplied 
assembled & tested. 

RACK MOUNT $1800.00 
BENCH MOUNT $1750.00 

R/M A&T $425.00 

B/M KIT $365.00 

B/M A&T $465.00 

Available in rack mount or bench 
mount. Built in power supply 8v @ 
15 amps + & — 16v @ 2 amps, key 
switch, reset switch, fan cooled power 
supply, 11 slot mother board, supplied 
with 5—SI 00 edge connectors, all 
power supply rails are fuse protected. 
Also available in 6800 format. 

SBC 400 

Z80 single board computer 4MHr, 16K 
EPROM. IK RAM, 16K EPROM. 1 
serial port. 1 input & 1 output parallel 
port, power on |ump, 2K monitor 
2716.4 channel counter timer, software 
controlled baud rate generator, modem 
look alike, vectored interrupt 

l)RC II 

Bank select. 200 nS chips standard up 
to 4MH/ speed, will accept 64K rams to 
give 256K per board, switch selectable 
boundaries, invisible refresh, phantom 
output disable, standard S100 plated 
thru holes, solder resist, components 
overlay 

kik: ii 

Operates with single & double den single 
& double sided drives & 8' or 5‘ drives m 
any combination of 4 drives simuitan 
eousiy. phase lock loop data recovery, 
with SDOS operating system you can 
run all CP'M and CDOS programmes 

S PC-29 

Dual serial pons with RS232 & TTV 
outputs, nme programmable parallel 
ports, wire wrap cross Imk area for 
parallel I/O, switch selected, plated thru 
holes, solder resist 

KIT $395.00 A&T $465 00 KIT $650.00 A&T $750 00 KIT $395 00 A&T S465 00 KIT $205 00 A&T $245 00 

2708 Eprom card K $85. A&T $98 Extender card K $35. A&T $48. Extender/Terminator K $85. A&T $105. Wire wrap card $38 50. FDC-I Disk controller K $295 A&T $345. Eprom programmer K $255 
A&T $295:8024 M M Video card K $315 A&T $385 

Melbourne. Ph (03) 874 3666. 

22 Queens Street, Mitcham, Vic. 3132. 
PO Box 19 Doncaster East, 3109. 

Telex: AA37213. 

DEALER: Adelaide - 267 5277 

Send 66c in stamps tor COMPUTER PRINTOUT 
CATALOGUE tor more details 

all PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST) 
DEALER ENQUIRIES WELCOME 
Prices and specs sublet io change without notice 

All prices tax free, for retail prices add 17’/, per cent 

Q bonheord 

welcome here 

Give name, number exoiry 
bate and signature for mail 
order sales 
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printers. The price includes a selection of 
type fonts and all the cables and 
software required to connect the printer 
to a TRS-80 disc-based computer system. 

As with all CISA microcomputer 
peripherals the Whisperdisc carries a full 
90-ciay parts and labour warranty. 

For further information contact CISA 
Microcomputing Pty Ltd, 159 Kent St, 
Sydney, NSW, 2000. 

EPROM programmer 
from QT Computer 

Qt Computer Systems (Australia) has 
released a universal EPROM 
copier/programmer called the QT 
Uniprog. Designed specifically for the 
amusement machine industry, the 
programmer is portable and specially 
adapted for "on-site" conversions and 
adaptations of pre-programmed 
equipment. 

No computer is required to use 
Uniprog in its stand-alone copier mode 
although it can be easily interfaced to 
any computer through two parallel ports 
for use in a software development 
system. 

Uniprog is small enough to carry in a 
briefcase or tool-box and can be used to 
program all popular types of EPROMs - 
the 2708, single and triple supply 2716's 
and 2532 types made by Intel, texas 
Instruments and Motorola. The type of 
EPROM to be programmed is selected 
by a plug-in "personality module". 

Using tne Uniprog it is possible to copy 
to ana from different types of EPROMs 
and to combine two different types. For 
example, it is possible to combine the 
contents of two 2K 2516 EPROMs into 
one 4K 2532, depending on the 
personality module used. Provision is 
made for checking that an EPROM is fully 
erased before programming and for 
verifying the correctness of programmed 
data. 

Software is also available to run the 

programmer under CP/M when it is used 
in a computer system. 

For more information on the Uniprog 
portable programmer contact QT 
Computer Systems (Australia) Pty Ltd, 
283 Clarence St, Sydney, NSW, 2000. 
The postal address is PO Box 26, 
Kensington, NSW, 2033. 

10MB hard disk with 
in-built tape back up 

INCA Data Systems Pty Ltd have an¬ 
nounced the arrival of the Irwin 510 
disk/tape drive, which combines a 14cm 
Winchester disk drive with integral tape 
cartridge backup. Features of the new 
drive include an average access time of 
25ms and a cost of 17c per thousand 
bytes of storage. 

Total storage capacity of the "micro- 
Winchester" is 12.3 megabytes unfor¬ 
matted and 10.02 megabytes of format¬ 
ted data - almost thirty times as much as 
a standard minifloppy disk. 

The tape cartridge backup system is ful¬ 
ly integrated with the drive and the com¬ 
plete system is contained in a package 
no bigger than the standard minifloppy. 
All 10 megabytes of formatted data can 
be dumped or restored in less than four 
minutes on the backup tape cartridge, 
and the cartridge can be removed tor 
storage. 

INCA Data Systems maintain a disk sup¬ 
port facility in Sydney to assist manufac¬ 

turers in incorporating the Irwin drive in 
their products. Available interfaces an¬ 
nounced include LSI 11, Multibus and 
S100 standards, with more to follow. In 
OEM quantities the drives will cost 
$2215 each. 

Datatel Pty Ltd, of 3 Raglan Street, 
South Melbourne, 3205, have been ap¬ 
pointed distributors of the product. 

CGF Electronics has 
Archives III 

Archives III, a desktop microcomputer 
with a built-in 5 megabyte Winchester 
disk drive, was released recently in 
Australia by CGF Electronics. The Ar¬ 
chives system consists of a Z80 CPU run¬ 
ning a 4MHz, S100 bus, a double-sided, 
double-density disk drive, 30cm green 
phosphor video monitor and a 
detachable Honeywell keyboard. 

The design of the computer allows for 
easy expansion, with SIOO slots available 
for graphics and communications 
peripherals. 

A range of locally produced and im¬ 
ported software is available for the 
system, including accounting packages 
and the well-known Wordstar word pro¬ 
cessing program. 

Mr Gower Smith, General Manager of 
CGF Electronics, says "Until now the lack 
of storage has forced many small 
businesses into the minicomputer area. 
This system offers unequalled value for 
money and removes one of the major 
barriers that has prevented the micro 
entering medium-sized businesses. The 
inbuilt Winchester incorporated in the 
unit offers ten times the speed and 
storage without compromising the unit's 
micro size and reliability". 

Most of the supporting software for the 
Archives III computer has been prepared 
by the Australian firm Integrity Manage¬ 
ment Services, and includes Version 3.0 
of the IMS integrated accounting system. 

For more information on the Archives 
system contact CGF Electronics, 4th 
Floor, 520 Collins St, Melbourne, Vic 
3000. 

Memories — has the 
magnetic bubble burst? 

Just two months after Texas In¬ 
struments announced that it was ending 
production of all bubble memory 
devices, National Semiconductor has 
also announced that it is dropping out of 
the bubble memory market. 

Both National Semiconductor and 
Texas Instruments have spent millions of 
dollars developing bubble memory 
systems, but research costs have proved 
too high for the potential return. Alter¬ 
native memory technologies such as 
Winchester disks, video disks and non- 
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MICROCOMPUTER OWNERS & BUYERS 

IMPORTANT NOTICE 
GREAT NEWS FROM COMPUTER COUNTRY 

It is not necessary to trade off getting the professional pre-sales advice and after sales 
hardware and software back-up and service that Computer Country Pty Ltd has long 
been famous for in order to get low prices for your computer purchases. Computer Coun¬ 
try, because of its large sales volume and keen sourcing ability, is now able to give ex¬ 
tremely low prices and probably be able to meet, or better, any prices you will be quoted 

elsewhere. 

APPLE BUYERS 
Computer Country is 
1. the oldest existing Apple dealer in 

Victoria. 
2. an Apple factory authorised service 

centre 
3. now giving a twelve months warranty 

on all products sold. 
If you are considering buying any Apple 
product or such items as printers or 
accessories, call us before you buy. We 
could save you hundreds of dollars. 

A GREAT NEW SERVICE DEAL 
Computer Country because of its highly 
efficient service staff is now able to offer 
a full 12 month warranty which includes 
all parts and all labour costs for only 6% 
of the retail cost of the equipment. Please 
note that this offer which is for a limited 
time only, not only extends to equipment 
previously purchased from us; but many 
other brands and most equipment bought 

from other computer outlets including 
those that have closed down in the past. 

INTRODUCING THE CASIO FX-9000P 
This is the desktop computer everyone 
has been waiting for. Prices start at only 
$999 and that includes an inbuilt 5" 
green screen monitor. This personal 
computer is probably one of the most 
efficient and neatest personal computers 
now on the market. A stunning example 
of quality workmanship at an amazingly 
low price. Write or call for a brochure. 

3M 51/*" DISKETTES 
ONLY $44 + S/T for a box of ten. When 
your data is too good to lose — use 3M. 
These diskettes are the best investment 
you can make for your system. 
Note: We believe that this is the lowest 
retail price in Australia for 3M diskettes. 

MAKE A SMART MOVE 
COME TO 

COMPUTER COUNTRY 
338 Queen Street, Melbourne, Vic 3000. 

329 7533 
Call us now to get on our free mailing list for future information on special sales and 

free tickets for our upcoming microcomputer seminars. 
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FROMC 

Write or call for a copy of our catalogue. 
P.O. Box 4601, Sydney, N.S.W. 2001. AUSTRALIA 

Telephone: (02) 358 3011 Telex: 21866 

FROM THE S100 SPECIALISTS — 

What Makes AEDs SlOO Supercomputer Different? 
- IEEE SlOO construction 
- 4 or 6MHz Z80 or 5MHz 8085 and 8088 opera¬ 

tion 
- Super Reliable Static RAM, drawing less power 

than Dynamic 
- Super Fast Memory Mapped ''Un-Serial" Ter¬ 

minal 
- CP/M 2.2 plus SUPERAED 
- Realistic System Pricing 
- SUPERAED features: 

- Automatic Background Memory Testing 
- Keyboard Lockout with Password Re-Entry: A 

cold boot is not enough to bypass the 
password, either! 

- Automatic Memory Corruption monitoring dur¬ 
ing lockout 

- Help! - Menu driven user assistance program 

- Smartkey - Keyboard Intelligence system 

- Monaed - Advanced Monitor program, ac- 
cessable from within CP/M! 

- Keyboard and Software selection of up to eight 
printers 

- Keyboard and Software controlled display 
speed 

- Chunky Graphics 

- Alternate Character sets available 

- Keyboard Substitution: Now your BASIC or 
machine code (or whatever) program can per¬ 
form CP/M keyboard entries, and hence con¬ 
sole functions directly - has to be seen to be 
believed. 

Drop in to our Showroom at GUILDFORD for a demonstration of the AED SUPERCOMPUTER, other AED Turnkey 
systems, the STARTER System, and the Exidy Sorcerer. 

MICROCOMPUTER 
PRODUCTS 130 Military Road, Guildford, 

NSW 2161. Phone (02) 681 4966 
(3 lines). Telex AA70664. 

Open 9am to 6pm Mon-Sat * Prices and specifications subject to change without notice. 
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volatile semiconductor memories have 
taken over many of the planned applica¬ 
tions for bubble memories. 

Charles Sporck, President and Chief Ex¬ 
ecutive of National, said "We recently 
announced a review of expenses during 
this period of slow semiconductor 
business activity. To keep spending in 
line with sales, and since the bubble 
memory business is not projected to 
reach previously anticipated levels, Na¬ 
tional is discontinuing production of bub¬ 
ble memory devices." National's sales of 
bubble memories had been under SI 
million annually, says Sporck. 

Motorola and Intel are continuing to 
produce bubble memories. Motorola 
has obtained details of National's 256K 
bit and one megabit memory designs 
and controllers through a technology ex¬ 
change agreement with National. The 
company still sees a viable market for 
the devices, but will be content with 
relatively minor returns. 

Intel sees significant uses for bubble 
memories in military applications. The 
memories are more rugged than alter¬ 
native types, and can withstand harsh 
environments more readily. In applica¬ 
tions where equipment is subject to 
vibration and changes in temperatures, 
such as in aircraft, the bubble memory 
may still be the best solution. 

Club news 
• A FORTH Interest Group has been 

formed in Melbourne. Meetings are held 
on the first Friday of each month at 
members' homes. The Group has FORTH 
running under CP/M and would like to 
hear from anyone interested in the 
language. More information can be 
obtained by contacting FIG, PO Box 103, 
Camberwell, Vic, 3124. 

• "Micro User News" is a monthly 
circular produced by Adelaide Micro 
Users Group, who have a particular 
interest in TRS-80 and System-80 
equipment. The September issue 
includes, among other things, hints and 
tips on the TRS-80 Model III and some 
details on using modems. More 
information can be obtained by writing 
to the club, 36 Sturt St, Adelaide, SA, 
5000. 

• Readers who use Sorcerer computer 
systems will be interested in the newly 
formed Sorcerer Computer Users Group 
of the Australian Capital Territory. The 
Group is. closely associated with the 
Sorcerer Computer Users of Australia 
Group of Victoria. 

For details of membership and informa¬ 
tion on forthcoming activities, interested 
readers should contact Mr G. T. Dick, 31 
Creswell, St, Campbell, ACT, 2601. ® 

Column 80 ctd from pi 22 
This is quite easy to do, particularly in a 

BASIC program. All you need is 
something like: 

200 C$=INKEY$:IF C$="" THEN 200 
ELSE IF C$=CHR$(95) THEN . . . 

The CHR$(nn) function allows you to 
look for any desired ASCII code "nn", 
using the IF ... THEN . . . decision¬ 
making pair. 

It's a little more complex to do this in 
assembly or machine language, but not 
much. Our new "WORP-9" word 
processor program does this, and gives 
the four keys some very handy special 
functions. The FI key becomes the 
master code-changing key, to change 
between taxt entering/editing and 
command mode, the F2 key becomes 
the text inserting/closing up key, F3 
becomes the "indent paragraph" key, 
and F4 the underline enable/disable key. 
This avoids a lot of the special key 
combinations which you have to 
remember with other word processors. 

So as you can see, there's nothing very 
mysterious about those "software 
programmable" keys after all. In fact the 
keys themselves are very mild-mannered 
and unassuming — it's your programs 
that can turn them into "super keys". 

Key Binary Hex Decimal Character 

FI 1011111 5F 95 _ 
F2 1011100 5C 92 \ 
F3 1011101 5D 93 ] 
F4 1011110 5E 94 A 

TABLE 1 

Books ctd from p97 

nections with standard Basic. Through¬ 
out the book much emphasis is placed 
on the design of clear, easily understood 
programs by the use of structured 
techniques. 

"Inside Basic Games" concludes with 
three further games, or rather chapters 
on the design of the games. Each chapter 
includes suggestions for additions and 
improvements to the programs 
presented and a summary which stresses 
the general programming concepts to be 
learnt through the game described. The 
result is an excellent textbook on struc¬ 
tured programming in Basic, although 
with the ready availability of Pascal on 
many small computers this might not be 
as necessary as it once was. 

Our review copy came from McGills 
Authorised Newsagency Pty Ltd, 187 
Elizabeth St, Melbourne, Vic, but we 
understand the book is also available 
from the Technical Book & Magazine Co 
295-299 Swanston St, Melbourne. (P.V.) 

BRIGHT STAR 
* CRYSTALS 

WATCH 
CRYSTALS 

CRYSTAL UNITS 
FOR QUARTZ 
CRYSTAL CLOCK 

CtYslel 
01*" 

Q 
e I 

CRYSTAL 
OVENS 

AND OVEN 
OSCILLATOR 

UNITS 

O. o\ 
' , \ \ 

• c ‘Ci. ^ „ A O 

A. 

/]■ * 

Specifications, Dimensions and 
data sheets available on request 

BULK ORDERS: 
In addition to our normal 
range we can supply 
quantity orders (100 un) at 
very competitive prices. All 
we ask is 50% of cost 
with order balance 30 
days. 

DELIVERY: 5-6 weeks 
from receipt of Order. 
Ring for quote: 
(03) 546 5076 
Telex: AA 36004 

BRIGHT STAR 
CRYSTALS 
35 EILEEN RD, CLAYTON, VIC. 

ALL MAIL TO: PO BOX 42 SPRINGVALE 
3171 
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INFORMATION CENTRE 

LEDS & LADDERS: I have recently 
assembled the LEDS and Ladders Game 
(EA Aug 80) as a kit from Dick Smith Elec¬ 
tronics ana have found some trouble in 
"climbing" up the ladder. The first LED 
will come on when the climb button is 
pressed and flash at a reasonable rate. 
On pressing the climb button further the 
LEDS do not climb. 

So out came the DVM and I connected 
it to the ,470uF capacitor. The capacitor 
responded as described in the magazine. 
The highest charge I could reach was ap¬ 
proximately 5.6V with one eye on the 
LED and the other on the DVM. I think 
the charge was high enough for a climb 
well up the ladder. 

So I replaced the UAA-170 1C with the 
help of 1C sockets and tried again, but 
without luck. So could you please help 
me! I assume that the 4011 1C is OK by 
the flash rate and capacitor chargings. 
(R.W., Blair Athol, SA). 

• We suspect that the voltage divider 
feeding pin 11 of the UAA170 has the 
wrong value resistors. In particular, the 
1M12 resistor from pin 11 to the OV line 
is probably 100kl2 instead of 1M12. The 
list of voltage readings attached to your 
letter confirms this. 

FREQUENCY COUNTER FIX: Some time 
ago I constructed the 200MHz frequency 
counter featured in the August 1978 
issue of "Electronics Australia". I found 
that on the xl range the maximum 
count was to 2MHz whilst on the xIO 
range the max count is to 19MHz. A 
4MHz input has been fed to the 10116 
ECL stage and normal operation on the 
xIO range occurred but on the xl range 
miscounting and random readings have 
resulted. 

A friend built the same counter and his 
counts to 40MHz easily. Do you feel that 
the fault is in the ECL stage or elsewhere. 
(R.G., Melton South, Vic). 

• It seems likely that the reason for the 
maximum count of 2MHz is due to a low 
spec 74C926. These have a guaranteed 
minimum maximum clock frequency of 
2MHz and a typical maximum clock fre¬ 
quency of 4MHz. It appears that you 
have been unlucky because we have not 
come across the problem before. You 
may be able to gain an easy cure by 
swapping the 74C926 chips around. 
Otherwise, you may have to buy 
another 74C926. 
(Editor's note: This letter is reproduced 
here at R.G.'s suggestion as a new 
74C926 did solve his problem.) 

CAPACITOR DISCHARGE IGNITION: I 
know your Capacitor Discharge Ignition 
project is quite old now, but as it is still 
available and very popular, especially 
from Dick Smith, I am writing in the hope 
that you may be able to help me with a 
hint or two about a problem. 

I was very happy with its performance, 
as my car (1977 2.0L Escort) was un- 
drivable in cold weather until the in¬ 
stallation of the CDI. But after about 
2000km the points were burnt and pitted 
beyond redemption. The same happen¬ 
ed to my father's car, on which I also in¬ 
stalled a CDI. So far, on my car, I have 
burnt out two breaker point sets and the 
capacitors across the points. 

I am hoping you can give me some 
assistance with clues for trouble 
shooting, even though I have carried out 
the methods described in the assembly 
manual. I have had a little training in 
electronics servicing. (I.P.T., Woodville, 
SA). 

• We should point out that even 
though the CDI design that we published 
in July 1975 is still available from Dick 
Smith it is no longer one of our recom¬ 
mended designs. We stated the case 
against CDI quite strongly in our article 
on the Transistor Assisted Ignition with 
Dwell Extension in our December 1979 
issue (File No 3/TI/15). One of the 
reasons why we are against CDI is that 
they are not as reliable as the transistor 
assisted system and more people have 
trouble getting them going. 

Having said that, yours is the first case 
we have come across where the points 
are badly burnt and the points capacitor 
itself is damaged. This latter fact suggests 
that the points are wired up incorrectly 
and are somehow switching the luF 
reservoir capacitor's charge through the 
coil. In other words, the points are doing 
the job of the SCR. We are really at a loss 
to understand how you have managed 
this feat. We suggest that you very 
carefully check out your method of con¬ 
nection to see that it agrees with the cir¬ 
cuit. If that fails to solve the problem 
then you should seek the assistance of a 
qualified technician. 

DIGITAL ENGINE ANALYSER: I made a 
Digital Engine Analyser which works 
well, but does have one small problem 
in that one LED display operates only 
very dimly. It is not the one particular 
display, as the position of the fault alters 
with the various functions. It is always 
the digit just before the decimal point. 
(R.H., Munglinup, WA). 

• From your description of the fault 
R.H., we would guess that the resistor 
driving the decimal points via switch Sid 
is a lower resistance than specified. This 
would cause undue loading on the 
associated digit driver transistor and 
hence dim that particular digit. The 
specified resistor value is 4712, so check 
that it is indeed this value. 

100 WATT SPEAKER SYSTEM: Looking 
at your January 1981 edition of "Elec¬ 
tronics Australia" I saw a speaker box 
that I have been looking for for a long 
time, but the only problem was with the 
300W speaker specified. I am not in 
need of such a powerful speaker and 
only need a 100W speaker system. 

I was wondering if you could tell me 
what speaker would be suitable to fit in 
the box with a frequency response of 
between 5Hz to 50kHz at ± IdB. It also 
needs to be suitable for an electric 
guitar. Also it needs to be able to take up 
to 100W RMS. Can you help me please? 
(D.P., Lower Tempiestowe, Vic.) 
• The 300W speaker system to which 
you refer would be entirely satisfactory 
for use with a 100W amplifier particular¬ 
ly because of its high efficiency. If the 
price scares you, we suggest you contact 
the JBL distributors, Harman Australia Pty 
Ltd, Unit 13A-2, 6-8 Byfield St, North 
Ryde, NSW 2133, (02) 887 3233, for 
details of a less expensive driver and ac¬ 
companying cabinet. Alternatively, you 
could also contact local manufacturer 
Etone Pty Ltd, at 53 Stanley Street, 
Peakhurst, NSW 2210 (02) 534 3569 for 
details of a 100W system. 

Concerning the required frequency 
range, there are no speaker systems that 
are ±1dB from 5Hz to 50kHz. Typical 
speaker systems for electric guitars 
would provide a frequency response 
from 50Hz to 6kHz. Note that a really 
low frequency response is probably not 
desirable since the large low frequency 
signals which can be generated by an 
electric guitar could 'blow' the speakers. 

GRAPHIC ANALYSER: I recently con¬ 
structed the EA Graphic Analyser (March 
1981) and am impressed with its perfor¬ 
mance in conjunction with the EA 
Paymaster Graphic Equaliser on my hifi 
system. 

Unfortunately, with pink noise 
selected, I am unable to get a flat display 
within ±1dB on all bars. A number of 
these pulsate in time with the rhythmic 
pattern of the pink noise. Would increas¬ 
ing the value of Cl reduce this 
fluctuation? 

For the present. I have assumed the 
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peak position of the bar to be the correct 
height when setting up the equaliser. 

It is also interesting to note the dif¬ 
ference in setting from one channel to 
the other due to the room shape and 
acoustics. 

I have also used it to evaluate two dif¬ 
ferent commercial loudspeaker systems 
for a friend. The resulting graphs rein¬ 
forced our previous subjective listening 
tests and allowed him to make a confi¬ 
dent decision between the two systems. 
(B.D.C., Gunnedah, NSW). 

• Some variation in the amplitude of 
the bars for a "flat" display is to be ex¬ 
pected. This can be due to either varia¬ 
tions in the filter component values of 
the pink noise filter or bandpass filters. 
From the figures you have given for your 
unit, most bars are within ±1dB which is 
quite acceptable since the overall fre¬ 
quency response of a typical 
speaker/room combination would be 
considered very good if it actually was 
within ±1dB. 

The fluctuation in the level of the 
display bars is due to the cyclic nature of 
the pink noise generator and the time 
constant of the rectifier/filter. If desired 
the value of Cl in each filter can be in¬ 
creased hence reducing any fluctuations 
but the display would then become too 
slow to use as a dynamic program 
display. 

TV-CRO ADAPTER: Recently, I con 
structed the TV-CRO Adapter from the 
Dick Smith kit. My unit works well in the 
vertical mode, but in the horizontal 
mode any trace is nothing but an in¬ 
coherent pattern of short lines (not dots) 
and sync control reduces this to faint 
dots in either mode. I later realised I was 
operating the unit from a 9-volt plugpack 
rather than 12V. Do you have any sug¬ 
gestions that might assist me? 

Also, do you have any plans for VHF 
converters that use a CB receiver as the 
tuneable IF? 

Please continue with your excellent 
work in the magazine. (CM., 
Wollongong, NSW). 

• From your description of the fault it 
would seem that the sync is not working. 
If the sync does work in the vertical 
mode then the most probable fault 
would be the wiring to switches SI a and 
Sic or the 47pF capacitor. However if 
the sync doesn't work in either mode 
then the fault could involve IC4, IC2a,b 
or ICIa. Check the PC board in these 
areas for solder bridges or hairline cracks 
in the copper pattern and check the 
associated wiring. 

We have not published a converter 
suitable for your purpose. 

MUSICOLOUR/CHASER: As a very 
satisfied owner of Musicolour 111 and a 
light chaser, I believe the Musicolour IV 
described in the August 1981 issue of 
"Electronics Australia", has one great 
drawback — you can't work both 
together. Very disturbing in the middle 
of a dance if the unit goes on the blink. 

Dolby-B Noise Reduction 
DOLBY NOISE REDUCTION: Often, 

when a new cassette deck is brought 
out, one of the main selling points is a 
Dolby noise reduction system. Could 
you tell me how it works? 

Also, do you have any plans for a HF 
transmitter with SSB capability and 
covering at least three novice bands? Ten 
watts would be sufficient power, and it 
should have as few extras as possible for 
cost efficiency. (C.L., Surfers Paradise, 
Qld). 
• Dolby noise reduction and other 
noise reduction systems, such as dbx and 
Hicom II are all aimed at one particular 
objective, that of improving the signal- 
to-noise ratio. All magnetic tapes will ex¬ 
hibit a certain amount of inherent noise 
due to the granular structure of the 
magnetic material, remnant magnetism, 
etc. This noise is more pronounced in 
the upper frequency regions of the audio 
spectrum. Consequently, the higher the 
level we record on the tape, consistent 
with keeping distortion low, the better 
the S/N ratio and the less prominent will 
be the background noise. 

Obviously, we cannot just set the 
cassette recorder to record at a high 
level for all signal levels or there will be 

no dynamic range left in the recorded 
signal. All the recording would be at a 
similar sound level, the higher level 
signals being clipped either by saturation 
of the tape or limited by inbuilt limiting 
circuits. 

This is where the Dolby-B noise reduc¬ 
tion steps in. Here frequencies mainly in 
the region above 1kHz are electronically 
controlled such that if the signal level 
during recording drops below a 
predetermined level, the system would 
automatically increment the gain, and 
therefore the level of signal being fed to 
the tape. For play back, the system 
operates in reverse, automatically lower¬ 
ing the gain for those signals which had 
been artifically boosted. 

Using this process also reduces the 
level of any tape hiss which might be 
present, thereby improving the S/N ratio 
and the dynamic range of the system as 
a whole. It is important to note that for a 
tape recorded with Dolby it must be 
played back with Dolby. If the Dolby-B 
system is used properly an improvement 
of about 10dB can be expected in the 
S/N ratio. 

At present, we have no plans for the 
transmitter mentioned. 

No lights no dance. Our last dance 
limped home with just a chaser and fixed 
floodlights when the Musicolour 
devoured a transistor. 

The front panel lights on the 
Musicolour IV are a great idea and essen¬ 
tial to the operation. How can I fit such 
lights to the individual controls of my 

Musicolour III? 
Also our friendly electronics shop has 

queues of Musicolour owners replacing 
Triacs. Could it be that your insistence 
on using high wattage lamps is the 
cause? An unending surge of initial cur¬ 
rent must surely make the toughest Triac 
give up eventually. In any case, bright 

Slide Cross-fader 
The mains cord enters the unit through 

a grommeted hole and must be securely 
clamped. Terminate the active (brown) 
and neutral (blue) wires in an insulated 
terminal black and solder the earth wire 
(green or green/yellow) to the solder lug 
bolted to the case. Finally, terminate the 
transformer leads and complete the wir¬ 
ing to the output terminal blocks. 

Important: leads run to the projector 
lamps must be mains rated and double 
sheathed. Use 7.5A mains rated cable 
with 150W 24V and any 240V AC lamps 
and 15A cable for 300W 24V lamps. 

Testing the unit simply involves plugg¬ 
ing it in and trying it out. Check first for 
correct supply voltages, then switch the 
Auto mode and set the Fade Rate con¬ 
trol to minimum (do not hook up the 
projectors at this stage). The unit should 
now fade from one LED to the other and 
the appropriate relay should activate 
when one LED goes dim. 

Check also that the Change and Hold 
button operate correctly. 

If all is well, you can now attempt to 
record the cross-fades on tape. Hook up 
the tape recorder using screened RCA to 

continued from p53 
RCA cable and set the record level trim- 
pot to mid position. Record a series of 
cross-fades and play them back. You will 
probably have to adjust the playback 
level trimpot for correct operation — if 
the gain is too high, noise will trigger the 
system; if the gain is too low the system 
will not work. 

If satisfactory results cannot be obtain¬ 
ed, increase the record level (poten¬ 
tiometer clockwise). Note that the 
record level on the tape recorder should 
be set for satisfactory recording of the 
music or commentary. 

You can now hook up the projectors 
and give the unit a test run. The lamps 
should fade smoothly from one to the 
other during a cross-tade and the relays 
should trigger the slide change 
mechanism. In some case, the Is time 
for which the relay contacts are closed 
may prove too short to activate the pro¬ 
jector. If this happens, increase the 
capacitor value at pin 12 of IC3d. 

That's it! Slide Show is your opportunity 
to put an end to boring slide presenta¬ 
tions. We think you will find the unit 
invaluable. ® 
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lights are not desirable at today's dances. 
(P.M., Mount Chalmers, Qld.) 

• Many readers suggested that the 
Musicolour and Chaser should be com¬ 
bined so this is what we did in the 
Musicolour IV which is considerably 
cheaper than two separate units with 
four channels each. We agree that a 
failure of equipment at a dance could be 
a disappointment. 

One way to avoid these problems is to 
give your equipment a long "heat soak" 
before a scheduled dance. Let the gear 
run for say 24 hours with music signals 
driving it. That should sort out any 
doubtful components before the event. 

We do not insist that readers use high 
power although the facility is there if you 
want it. In fact, we do not recommend 
the use of individual lamps of higher 
than 100W rating because of the risk of a 
lamp blowing the associated Triac. We 
should add that we have not had com¬ 
plaints about continual blowing of Triacs 
in the past so we wonder if your local 
mains supply does not have excessive 
surges on the line. 

Perhaps the easiest way of adding the 
indicator lamps is to use neon bezels, 
with integral limiting resistors, wired 
across the output sockets for each 
channel. 

DIGITAL CAPACITANCE METER: I have 
recently built the EA designed Digital 
Capacitance Meter (EA March, 1980) and 
have run into difficulties. All of the LEDS 
light up and the LED on the right flickers. 
When a test capacitor is applied, the 
right hand LED remains steady but 
resumes its flickering when the capacitor 
is removed, all of the other LEDs 
segments are lit up no matter what ad¬ 
justments or tests are carried out. I have 
changed all of the ICs but with no avail. I 
would be interested to hear of your opi¬ 
nion on the above defect. (R.R.E., Pan- 
nawonica, WA.) 

• From your description of the fault we 
assume that the display actually reads 
0000 with the right hand digit flickering 
between 0 and 1. If this is the case then 
the most probable fault is that the 
reference oscillator is not working. 
Check the PC board in this area for 
solder bridges or hairline cracks in the 
pattern and check the wiring to switch 
Sib. 

STEREO INFRARED REMOTE CON¬ 
TROLLER: I have completed the Stereo 
Infrared Remote Controller (October 
1979) and now find that after con¬ 
siderable testing I cannot get the 
receiver to work as described in the 
article. 

All that appears to happen when 
power is applied is: 

fa) No. 1 LED is illuminated; 
(b) 12 & 5V supplies appear to be OK; 
(c) Operation of transmitter has no 

receiver response. 
Could you please advise if there have 

been any subsequent alterations to cir¬ 

Electronics Australia Reader Service 
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PHOTOSTAT COPIES: $3 per project, or $3 per 
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“Electronics Australia”, Box 163, Chippendale, 
2008. 

cuit and/or components, if not, any 
helpful hints on how to get it working 
would be appreciated. (R.C.G., Green¬ 
wood, WA.) 

• There have been no alterations to the 
circuit or to component values. The only 
trouble shooting procedure we can ad¬ 
vise is that you carefully check the orien¬ 
tation of the ICs, diodes and electrolytics 
and also look for any solder bridges bet¬ 
ween tracks or pads on the PC board. 

PLAYMASTER MOSFET STEREO 
AMPLIFIER: I refer to the publication of 
your Playmaster Mosfet Stereo Amplifier 
project design. 

I firstly wish to compliment you on the 
very fine job you have done in detailing 
both the circuit operating philosophy 
and construction details of the amplifier. 

Your closing comments on page 51 of 
the January '81 edition are, however, a 
little mystifying, ie construction details of 
the 14 microhenry chokes. 

You have suggested the use of a 
"special grade of ferrite rod", and that 
"ordinary ferrite rod used for AM radio 

antennas is not suitable". 
I would appreciate you advice regar¬ 

ding the most suitable grade of ferrite 
and the name(s) of any possible 
suppliers. 

Thank you once again for a most in¬ 
teresting project. (T.J.D., Lilli Pilli, NSW). 

• Most grades of ferrite are not suitable 
for use at audio frequencies. It is 
necessary to use a grade which will have 
reasonable permeability and Q-factor at 
frequencies down to at least 20kHz. 
However, we have hesitated to specify a 
particular type because this can cause 
supply problems. Instead, we have left it 
to kitset suppliers to either arrange for 
the supply of wound chokes or a suitable 
ferrite. Either way, that solves the pro¬ 
blem for the kit-builder. 

If you wish to wind your own you 
should contact the distributors of Neosid 
products, Watkins Wynne Pty Ltd, 32 
Falcon Street, Crows Nest, regarding the 
type and availability of a suitable ferrite. 
In the meantime, we understand that 
most kit suppliers do have the chokes in 
stock. 

Notes & Errata 
ON SCREEN GRAPHIC ANALYSER 

(March 1981, File No. 1/SC/11): Due to 
the propagation delay of IC5b a glitch 
may be generated in the horizontal sync 

ulse. This occurs just after the colour 
urst and may result in loss of colour on 

the TV display. The solution is to con¬ 
nect a .001 uF capacitor between pin 6 
and pin 7 of ICIb to delay the signal 
from IC6f. 

EXPOSURE METER FOR ELECTRONIC 
FLASH (January 1980, File No. 3/EF/16): 
connections to the solar cell are shown 
reversed on the component overlay 
diagram. The circuit diagram is correct. 

SUPER-80 COMPUTER (August, 
September, October 81, File No. 
2/CC/62,63,65); Dick Smith Electronics 
has advised that a small number of these 
computers have exhibited a fault in the 
display whereby a column of 
characters appears. Readers experienc¬ 
ing this fault are advised to contact the 
Dick Smith Electronics Computer Hotline 
on (02) 888 2002. 

CYLON VOICE (January 1981, File No. 
1/MS/22); The 4.7uF capacitor connected 
to pin 3 of the 741 op-amp is shown 
reversed on the overlay diagram. The cir¬ 
cuit diagram is correct. 
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MARKETPLACE 
_FOR SALE_ 

ROLLER INDUCTOR — Solidly and superbly crafted 
by us in Western Australia. High Q Coil, compress¬ 
ed mica supports and heavy duty brass conduc¬ 
tors. Continuously variable 1-45uH Ideal for 
ATU’s. To view this ultimate piece of RF hardware 
send us an SASE and we will forward you its 
photograph. And a circuit. Alternatively send us 
$95.50 and we will deliver the real thing. High Fre¬ 
quency Engineering, PO Box 238, Nedlands, WA 

6009. 

HAM RTTY PROGRAM for SUPERBOARD II 
$65.00. Free information. KH6AKW, 99-060 
Lohea Place, Aiea, Hawaii 96701 USA. 

TOUCH SENSITIVE electronic piano kit, 88 note 
Keyboard, partly assembled, $450.00. Ph (02) 

525 6466 business hours. 

A BARGAIN FROM N.Z. 60 asstd new prime spec 
transistors. 15 types such as BD140, BD139, 
BC107, BC548, BF336, BC559, BC549 etc for 
A$6 inc air mail post plus free voltage reg for the 
first 200 orders. Audio Services, 63 Sunnybrae 
Rd, Auckland, NZ. 

AMIDON FERROMAGNETIC CORES — Large range 
for all receiver and transmitter applications. For data 

and price list send 105 x 220 SASE to: R. J. & U. 
S. Imports, Box 157, Mortdale, NSW 2223. 

TAPE TRANSPORT. 16 TRK, heads, adj 1, '/a & % 

inch, with 12 solid state R / RP. FM audio amps 
0-20 kHz flat, $750. other professional transports, 
motors etc. Test gear VHF imp bridge Wayne Kerr 
B701, 1-100 HMz, networks, feeders, antenna 
etc, with source and detector $175 S. Dekker, 
Box 437 Gawler, SA 5118. 

CB RADIOS 23AM $49, 18AM $69. 40 with scanner 
$99, 18 SSB $179, 40 SSB $195, FRG7 $275 
VHF Aeradio $45, RTTY $120, MLA 2500 2KW 
Linear $750. Post anywhere $5. Park Disposals, 
32 Park St, Sydney, 2000. Ph (02) 264 7515 

TERMINAL 12 x 80 char, 20mA or RS232, Sep 
numeric/hex pad, service manual $350. LAB- 
OVEN, as new, Lindberg electronic temp control, 
12h timer 25-260°C, s-steel int $500. Rack- 
Slides heavy duty, ballbearing supported $10 pair. 
Melb (03) 579 1205. 

SYM I 2716 EPROM Blower with program chip, ZIF 
skt $69. 337 9077. Grubb Eng, Box 148, Niddrie, 

EPROM PROGRAMMER Super features. Connects to 
any uP System. EPROM programming service also 
available. More info send 30c stamp Nutek Sales, 
PO Box 95 Eastwood, NSW 2122. Ph (02) 
871 7042. 

‘ ELECTRONICS TECHNICIAN 
with own test instruments, will undertake 
design and other relevant work on 
contractual basis — mainly digital. Please 
phone G. Koks (02) 46 6177.” 

SORCERER MAGIC 
IOIT2ATMA1 • THE LATEST! 

The best Sorcerer Software in the World. 
Utilities and games. Free postage! Quick 
delivery! for FREE CATALOGUE. Write or 
phone:- 

P.J.B. SYSTEMS, 24A SIMPSON ST, 
BONDI 2026. Ph: (02) 301839 

Vic 3042._ 

EPROMS TO BURN? Our Super Eprom Blower teams 
with your micro to blow all popular Eproms to 8K 
bytes. Guaranteed performer. EPROM programm¬ 
ing service available. More info send 30c Stamp 
Nutek Sales, PO Box 95, Eastwood, NSW 2122. 
Ph (02) 871 7042. 

□ icrorepair 
pty. ltd. 

• MICROPROCESSOR AND DIGITAL REPAIR SPECIALIST 
• FLOPPY AND HARO DISC REPAIR AND ALIGNMENT 
• EPROM PROGRAMMING 
• CUSTOM DESIGN AND MANUFACTURE 
• SALES 

Micro 80 Products - Dicks System 80 - Microace - Ritronics 
Computer Products Inc - Big Board - Cosmac VIP - Software 
- Heatshrink - Edge Connectors - Components - ICs Inc 
74LS00 to 670 - Books - Chartpak Draughting Aids - Riston 
Pre Coated Laminate - Extender & Prototype PCBs - LNW80 
PCBs - Compucovers - Secondhand Bargains. 

MICROREPAIR (ELECTRONICS) PTY LTD 

SHOP 30, CRANE ST, 
CONCORD, SYDNEY 2137 
TEL (02) 747 1061_ welcome here 

CLASSIFIED ADVERTISERS 
To the Advertising Manager. ELECTRONICS Australia, Box 162, Beaconsfield. 2014^ 
• Please insert the following advertisement in the first available issue 
• Tick the classification required 3 FOR SALE □ WANTED □ FOR HIRE 

CLUBS j G POSITION VACANT “ POSITION WANTED READER SERVICE 

Please print In ball-point pen using capital letters only where necessary. 

Signed 

Address 

I enclose Cheque/Money Order for $ 

being full payment for letters at $3.60 

for 40 letters or part thereof (minimum 80 letters). 

DISPLAY ADVERTS IN MARKETPLACE are 
available in sizes from a minimum of 2cm x 1 col 
rated at $15 for a col cm 
CLASSIFIED RATES $3.60 for 40 letters or 
part thereof an insertion payable in advance. 
Minimum 80 letters 
Please use coupon below. 
CLOSING DATE is six weeks prior to the on- 
sale date. Issues are on sale the first Wednes¬ 
day of each month. 

HALLICRAFTERS SUPER SKYRIDER. 13 Tube, $90 
nett. Replies SSAE only. O’Brien, 5 Edgar Rd, San 

Remo 3925. 

FOR HIRE 

MICRO RENTAL Microcomputer systems of various 
models and configurations with peripherals, are 
available for hire from DORF MICROCOMPUTER. 
Start-up and reference manuals included. Sydney 
922 1644 or 960 1808 (AH)_ 

MICROCOMPUTERS for rental Commodore Pets 
(8K) at $25 per week (minimum period 1 week). 

Software tapes and manuals included, plus Basic 
instruction course and book. David B. Bates 
Microcomputer Consultant. Ph (02) 630 8652. 

clubs 
HEAR THE WORLD! Australian Radio DX Club offers 

a monthly bulletin covering reception of shortwave, 
mediumwave, utility and amateur radio. Monitoring, 
reception reporting, and receiving verifications 
(QSLs) from radio stations worldwide make DXing 
the hobby for all ages. A wide range of publications 
and services are available to members Send a 24c 
stamp for details to: ARDXC, Box 260, Carnegie 
VIC 3163. Mention EA!" 

_POSITION WANTED_ 
MOTIVATED GENT with radio trades cert, seeks 

sub-/contract work in audio W/S. Ring (02) 
759 5174 all hrs. 
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SEND FORM WITH CHEQUE TO: , 
SERPENT & DOVE — PO BOX 149 
COLLAROY BEACH, NSW 2097 
(Allow up to 4 weeks) j 

Name.j 

Address.I 
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HAS OPENED A SHOP — in Hurstville 
Address: 198 Forest Rd, 

Hurstville, Sydney, 
NSW 2220 

Phone (02) 908 2235 
(02) 570 8344 

Telex 20149 

Direct 
^Computer 
, -i-- 

Our shop is in the mainstream of Hurstville, the southern suburban hub 
of Sydney. 

For readers who cannot visit us this won’t mean much because we are 

still maintaining the same services to our Australia-wide clients that we 
have done for almost a year: 

— telling it like it is, personally or by phone, 

— providing detailed specifications on most of our lines. 

But for those of you who can visit us we can more easily demonstrate 
equipment than our previous site allowed. 

And prices? — our opening prices haven’t changed from our previous 

mail order ones. Here are some of the best prices available: 

16k Apple II Plus $1220 Disk+Controller $630 
48k Apple II Plus $1340 Disk Drive Add on $476 
Pascal Language System $433 Graphics Tablet $744 
MX-80 Printer $890 Pal Colour Card .. $198 
MX-100 Printer $1200 M.H. A/D-D/A $399 

Prices quoted are tax free For tax paid add 17 5%. Prices subject to change and 

exclude delivery charges. 

Ask for our free software and hardware catalogue which contains 

helpful information and our complete range and pricing. 

BUSINESS HOURS: 

Shop: Mon, Tues, Wed, Fri 9am-6pm 

Thursday 9am-9pm 

Saturday 9am-2pm 
Office: (phone only) Mon, thru Thurs 7pm-10pm 

SERVICE: 

We provide full service, equal to any in the business on all our lines. We 
support fully the manufacturer’s warranty and provide complete after¬ 
warranty service. Additionally we offer free freight on warranty repairs. 

PAYMENTS: 

1 Bank cheque or Telegraphic Transfer. 
2. Personal Cheque — Allow time to clear. 
3. For organisations who must receive delivery prior to payment we are 

strictly 7 days with a surcharge of 3% of the total invoice value 
applying for 30 days. 

A receipt will be issued for all monies received. 
If you desire the protection of a written contract between us we can issue 

you with a Proforma Invoice (or quote). 

DELIVERY: (door to door) 
1. Customer pick up. 

2. Capital Cities — everything except big printers, colour monitors and 
peripheral cards — $15 per item. To all other places — NSW $151 Vic 
Qld, SA, Tas $20; WA, NT $25. 

3. Peripheral cards — $4 each by certified mail. 
These prices include full insurance. 

PLEDGE: Any order that cannot be supplied ex-stock will have a confirmed 
delivery date on the receipt. Failure to despatch by this date will require us 
to issue a full refund, unless otherwise instructed by the customer. 

D.C.S. NEEDS STAFF! 
If you are a design engineer or a top technician capable of design or a person 

interested in selling and are turned on by micros — give us a call. 

COMPUTER CAMPUS Pty Ltd 
For business or pleasure 

11 RUNDLE ST, 
KENT TOWN, 
SOUTH AUSTRALIA 5067. 
Phone (08) 42 4826 
Telex AA 88156 

OUR AIM: — To provide total service to TRS-80 * & COMMODORE users at the BEST 
value for money in AUSTRALIA. Please tell us if you think we are wrong. 

* Book & Magazines 
* Software:- 
* All the latest games 

Operating systems 
Utilities 
Word Processors 
Business Applications 

* Printers, Disk drives 
* Service facilities 
* Programming services 
* Hosts of sundry items 
* Diskettes, tapes, paper etc. 

5% off all 
other prices 

— Discounts 
apply only 

until 
30/11/81 

OPENING SPECIALS 
Top quality MEMOREX diskettes 
5.25" SS/SD $39.50 per box. 

Memory kits 16k for $25.00 

SOLE AUSTRALIAN DISTRIBUTOR 
for HOWE SOFTWARE 

Mon 3 $39.95 Mon 4 $49.95 
Terminal $69.95 Fastsort $9.95 
Small Bus. Accounting $49.95 

MAIL ORDER WELCOME • MONEY ORDER • CHEQUE • BANKCARD 
add $1.50pp 

Dealer enquiries invited 
* Trademark Tandy Corporation 
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Mail orders should be sent to Electronics Binders: $6.20 NSW; $7.90 other states; or six for 
Australia, PO Box 163, Chippendale, NSW 2008. $32 NSW. $34 other sates, A$36.60 NZ. 

The binders and magazine holders are available 
over the counter from Electronics Australia, 57 
Regent Street, Sydney, NSW — Price: $5.10 
binders. $4.50 holders. 

Prices including 
postage are: 

Holders: $5.40 NSW; $5.50 other states; or six for 
$28.30 NSW, $30.40 other states, A$32NZ. 

ELECTRONICS AUSTRALIA 

PRINTED CIRCUIT BOARDS AND FRONT PANELS 

Some readers have indicated problems obtaining PC boards and front panels for projects. 
Many of our advertisers sell these items and advertisements in the magazine should be 
carefully checked in the first instance. Failing satisfaction from this source, the following is 
a list of firms to which we supply PC and front panel artwork. Some may sell direct, others 
may only be prepared to nominate sources from which their products can be obtained. 

L 

N.S.W. 
Dick Smith Electronics, 
PO Box 321, 
North Ryde, NSW 2113. 
Telephone: 888 3200 

Electronic Agencies, 
115*117 Parramatta Road, 
Concord, NSW 2137. 
Telephone: 745 3077 

RCS Radio Pty Ltd, 
651 Forest Road, 
Bexley, NSW 2207. 
Telephone: 587 3491 

Radio Despatch Service, 
869 George Street, 
Sydney, NSW 2000. 
Telephone: 211 0816 

VIC. 
Kalextronics, 
4 Burgundy Plaza, 
101 Burgundy Street, 
Heidelberg, Vic. 3084. 
Telephone: 743 1011 
Rod Irving Electronics, 
425 High Street, 
Northcote, Vic. 3070. 
Telephone: 489 8131 
Sunbury Printed Circuits, 
10 Counihan Street, 
Sunbury, Vic. 3429. 
Telephone: 744 2852. 

S.A. 
James Phototronics, 
522 Grange Road, 
Fulham Gardens, 5024. 

W.A. 
Jemal Products, 
8/1 20 Briggs Street, 
Welshpool. WA 6106. 

N.Z. 
Marday Services, 
PO Box 19 189, 
Avondale, 
Auckland, NZ. 

Mini Tech Manufacturing 
Co Ltd, 

PO Box 9194, 
Newmarket, NZ. 

Printed Circuits Limited, 
PO Box 4248, 
Christchurch, NZ. 

SUBSCRIPTION SERVICE 
Subscription Rates 

$23.50 per year 
within Australia 
$27.50 per year 
elsewhere w * 

ELECTROniCS 
Australia 

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. 
For publisher subscriptions post this coupon, with your remittance to Electronics Australia Subscription 
Dept, John Fairfax & Sons Ltd, GPO Box 506, Sydney 2001 Subscription will start with first available 
issue. 

Name. . i 
1 

Address. 
1 

. i 

Postcode. .Enclosed is. . for.years 

ADVERTISING INDEX 

ADVERTISER PAGE 
A & R Soanar 15, 100, 130 
Ace Radio 108 
Acoustic Electronic Developments Pty Ltd 136 
Altronic Distributors Pty Ltd 22, 23 
Ampec Electronics Pty Ltd 59, 107 
Applied Technology 30,31 
Audio Engineers Pty Ltd 39 
Automatic Recreation Machine Co 102 
BWD Instruments Pty Ltd 8 
Boffin Microcomputer Design & Systems 134 
Bright Star Crystals 137 
Bubble Electronics 110 
CSIRO 130 
Calculator & Computer Distributors 92 
Chapman', L. E. 99 
Christie Rand Pty Ltd in colour section 
Circuit Components (Aust) Pty Ltd 81 
Commodore Information Centre 91 
Computer Campus Pty Ltd 143 
Computer Country Pty Ltd 126,135 
Computerland Australia 131 
Danish Hi-Fi 8 
David Reid Electronics 86 
Dick Smith Electronic Group 10, 11,28, 34, 

42,43,60,61,69, 
71,72,73,74, 120, 121,123 

Dindy Marketing Pty Ltd 25 
Direct Computer Sales 143 
Edible Electronics 90 
Electrocraft Pty Ltd 103 
Electronic Agencies 81,82 
Electronic Concepts Pty Ltd in colour section 
Elevit 118 
Elmeasco Instruments 111 
Ferguson Transformers Pty Ltd 92 
Hagemeyer (Aust) Pty Ltd OBC 
Imagineering Pty Ltd * 136 
Informative Systems 90 
International Correspondence Schools 95 
Jaycar Pty Ltd 7,57,67,85 
Kalextronics 37 
Koks.G. 142 
Looky Video 103 
McGills Newsagency 97 
Marantz (Aust) Pty Ltd in colour secion 
Micro 80 1 29 
Microrepair Pty Ltd 142 
PJB Systems 142 
Paris Radio Electronics 125 
Philips % 2 
Pre-Pak Electronics 83 
QT Computer Systems (Aust) Pty Ltd 132 
RCS Radio 27 * 
Radio Despatch Service 100 
Radio Parts Group 116 
Ralmar Agencies Pty Ltd 15,117 
Rakon Industries 52 
Rod Irving Electronics 51,64, 105 
SM Electronics 133 
Sansui Electric Co 49 
Scope Laboratories 19 
Serpent & Dove 142 
Sheridan Electronics 140 
Software Source 69 
Sony (Aust) Pty Ltd IFC 
Space Coast Research 119 
Standard Components Pty Ltd 117 
Stotts T echnical College 89 
TDK Australia 40 
Union Carbide of Australia 52 
Warburton Franki 78 
Wireless Institute of Australia 101 
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ORIGINS 

Weapons 

DICK SMITH WANTS TO 
GIVE AWAY $100000 
TO AN r—  
OMEGA mHm, 
READER "um 
WHY? 

The 
answer 
is in... 

A, ■ 

Buy it 
at your 
newsagent 

TOMORROW'S MAGAZINE TODAY. 



PERFECT REPRODUCTION. REPRODUCED PERFECTLY 

II 
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To reproduce the true sound of a live performance has been 
the goal of manufacturers since Edison invented the phono¬ 

graph 
At JVC, we have gone further than any other maker to 

achieve this goal. 
First we developed the stereo groove, making possible 

stereophonic recording techniques. 
And, more recently, we invented the amplification process 

known as Super A. 
Quite simply, Super A gives you very high output while 

using very low power. 
What you hear is an extremely clean, natural sound, with 

almost no distortion. 
Another recent development is our Quartz Lock turntable. 
This turntable offers an accuracy of speed impossible in 

conventional turntables, because it is regulated by the most 
accurate measure known to man. The pulse of the atom. 

Then, to match the quality of these components, we pro¬ 
duced the SEA graphic equaliser system for perfect tone control. 

This system has been refined to such a degree it even 
compensates for the furniture in your room when the sound 
leaves the speakers. 

The end result is the opportunity to appreciate live perfor¬ 
mance realism, without having to go to a live performance. 

If you’d like to know more about the many 
innovations JVC has brought to Hi-Fi, write to us for 
a brochure or call into any JVC dealer. 

Then you’ll see why JVC equipment is recog¬ 
nised as The State of the Art 
For further information, write to JVC Advisory Service, Private Bag, Kingsgrove, N.S.W. 2208 or phone (02)750-3777 JVCOOMEA/FMMH 


